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The thesis presented in this document has been prepared for submission in partial 
fulfillment of the requirements for the degree of Doctor of Psychology (Health). It 
has been formatted to fulfill the Deakin University guidelines for a thesis by 
publication. These guidelines require the thesis author to be the first author on three 
manuscripts that have been submitted for publication to peer-reviewed journals. At 
the time of thesis submission, at least one of these manuscripts must have been 
accepted for publication. The requirements also specify that the thesis include; a 
critical examination that demonstrates understanding of the relevant research in its 
introductory chapters; and a discussion and conclusion, which integrates and applies 
the findings of the research to the existing literature. In accordance with the 
guidelines, methods are described in the relevant sections of the manuscripts for each 
study that are formatted for peer-reviewed journal submission. The thesis author and 
primary supervisor believe that the following thesis accords with the requirements 
described by the Deakin guidelines. 
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The aim of this thesis was to identify what, if any, effect an early age of first 
sexual intercourse (first sex) has on development through adolescence and young 
adulthood. The adolescent sexual health literature is largely atheoretical, and there is 
a paucity of longitudinal research focusing on outcomes of sex that occurs in early 
adolescence. Until now there has also been no Australian published research on 
adolescent sexual behaviours in early adolescence before Grade 9.  
 Three studies were undertaken that used data collected as part of the 
International Youth Development Study, a cross-nationally matched study that 
sampled school students from Victoria, Australia and Washington State 
(Washington), United States. Approximately 1,000 students from each of Grades 5, 7 
and 9 were surveyed from both in Washington and Victoria to make a total sample at 
Wave I (2002) of approximately 6,000 students. These students were followed for up 
to six surveys annually (three surveys in Washington), with an additional follow up 
wave in young adulthood.   
The first paper compared sexual initiation and other sexual behaviours in 
early adolescence in the two countries. Self-reports from 1,596 students 
demonstrated a larger proportion of girls in Washington than Victoria had first sex by 
Grade 7, but this difference had reversed by Grade 9. Despite a larger proportion of 
sexually active Victorian students in Grade 9, no clear cross-national differences in 
markers of risk were found across countries, despite the differing policy contexts of 
Victoria, Australia and Washington, US.   
The second paper builds on findings from the first paper, taking a 
longitudinal approach to analyses in order to longitudinally investigate cross-national 
outcomes of first sex by Grade 8 in Victoria, Australia and Washington, US. 
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Utilising a Problem Behaviour Theory (PBT) grounded approach to selecting 
relevant control variables, negative binomial regression analyses indicated cross-
national diversity in rates of adolescent problem behaviour.  First sex by Grade 8 
(defined as “early sex” for this study) was a cross-nationally significant predictor of 
Grade 9 risky sex, substance use and antisocial behaviour. A state-level interaction 
indicated stronger predictive relationships for early sex in Victoria for Grade 9 
substance use and antisocial behaviour. The effect of early sex appears to have 
adverse effects on adolescent outcomes cross-nationally, although there may be state-
specific policies relating to substance use that exacerbate these effects. 
The third paper focused on outcomes in young adulthood in Victoria, 
Australia, investigating longitudinal outcomes of adolescent sexual behaviour on 
adult sexual behaviour, substance use, antisocial behaviour and psychological 
distress. Similar to the second paper, PBT was used to select relevant control 
variables, and negative binomial regression analyses were conducted. Longitudinally, 
significant relationships were consistently found for first sex by Grade 9 and multiple 
measures of adult substance use and antisocial behaviour. Some adult measures of 
sexual behaviour demonstrated longitudinal association with first sex by Grade 9, but 
these relationships were less clear-cut.  
Findings from this thesis demonstrated prevalence and longitudinal outcomes of 
first sex that are sometimes at odds with the health policy objectives of their 
respective states, raising questions as to their efficacy. The cross-national findings 
suggest that Victoria, Australia presents a riskier environment in which to engage in 
early first sex than Washington, US for outcomes of substance use and antisocial 
behaviour. The findings suggest that early sexual initiation is an important indicator 
of adolescents at risk. However, multiple influences on the development of 
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adolescent sexual behaviour were identifiable, suggesting a multifaceted approach is 





Longitudinal research studies have made important contributions to public 
health guidelines for a range of behaviours including alcohol and tobacco use and 
physical activity. However, to date there have been insufficient longitudinal studies 
to inform public health guidelines for early sexual initiation. A recent systematic 
review found that the current evidence is not sufficiently robust to justify public 
health interventions to delay or reduce early sexual initiation, despite findings that 
some early sexual initiators experience negative sexual and reproductive outcomes 
(Heywood, Patrick, Smith, & Pitts, 2015).  
Adolescence – A life stage to address a range of health and social problems 
Defined by the World Health Organization (WHO) as ages 10-19 (2001), 
adolescence begins with the onset of puberty and is a dynamic stage of life in which 
young people build on childhood developmental experiences, and undergo a range of 
physical, emotional and social changes. With the greater independence that marks 
this stage of life, it is also typically the time when independently managed health 
behaviours begin to take form. Health behaviours such as alcohol and substance 
misuse, poor nutrition and physical inactivity, frequently begin in adolescence and 
contribute to poor health later in life (Sawyer et al., 2012).  It has been estimated that 
70% of premature deaths in adulthood can be traced to behaviours that began in 
adolescence (World Health Organization, 2009). For this reason, adolescence 
presents a unique opportunity to encourage healthy behaviour in order to prevent 




Problem Behaviour Theory 
In attempting to understand how adolescent health risk behaviours develop, 
various theories have been proposed. One of these is Problem Behaviour Theory 
(PBT), first put forth by Jessor and Jessor (1977). Problem behaviour is defined as 
socially problematic; as a source of concern or as undesirable by the social and or 
legal norms of conventional society and usually evokes some social response (either 
incarceration or social control responses like disapproval). Three major structures are 
outlined within PBT: the behaviour system, which can include problem and 
conventional behaviours such as alcohol use, cigarettes, marijuana, delinquency, 
risky driving and precocious sex; the perceived-environment system which accounts 
for the social and cultural norms that are perceived by an individual; and the 
personality system, which incorporates an individual’s set of beliefs, attitudes, values 
and orientation toward society.  
To briefly clarify terminology, risk factors predict an increased likelihood that an 
individual or group will engage in adverse outcomes. Protective factors are thought 
to mediate or moderate the effect of these risk factors, or directly decrease the 
likelihood of an adverse outcome (Hemphill et al., 2011).  
According to PBT, problem behaviours tend to cluster together. Over the four 
decades since the proposal of PBT, support has been found for this notion of a single 
PBT behaviour factor. Cross-nationally, evidence has been found for this factor 
across 27 countries in cross-sectional analyses (de Looze et al., 2015); indicating the 
existence of shared psychosocial risk factors, and suggesting that despite cultural and 




However, sexual behaviour is different to other behaviours in PBT because 
normative conventions regarding this behaviour are age-related. The sexual 
behaviour that is defined as risky in PBT is “early sexual initiation”, but there exists 
no definition for what age qualifies as “early”. According to its authors, PBT is “a 
social-psychological framework designed to provide a systematic account of the 
occurrence of behaviour that departs from prevailing norms” (Jessor, Costa, Jessor, 
& Donovan, 1983). Thus a society’s accepted norms for particular behaviour is 
relevant in determining at what age early sexual initiation is “early”. There have been 
prior studies into the cross-national applicability of sexual initiation as a problem 
behaviour, and broad support was found (Madkour, Farhat, Halpern, Godeau, & 
Gabhainn, 2010). However in order to determine the level of risk of a particular 
behaviour within the public health paradigm, an understanding of the consequences 
of that behaviour must be reached. With substance use, it is well understood that it 
can have harmful effects at any age, although earlier age use is especially harmful 
due to the effect on vulnerable neurological and physical development (Witt, 2010). 
Antisocial behaviour at any age is harmful for society through the effects of crime, 
and for individuals themselves who may encounter legal and social sanctions (Smart, 
2005).  
Sexual behaviour is not problematic in and of itself; it is developmentally 
normative as individuals mature into adulthood. Public health concerns have 
focussed on the potential consequences such as unintended pregnancy and sexually 
transmitted infections (STIs). To reduce these potential consequences interventions 
such as access to effective contraception, STI screening and treatment, abortion 
services and parental support for people of all ages have been proposed (Bearinger, 
Sieving, Ferguson, & Sharma, 2007). To reduce health and social problems later in 
life should sexual health interventions also focus on preventing early sexual 
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initiation? This will be the primary question addressed in the present thesis. This 
thesis will investigate whether early sexual initiation may lead to problems in 
adolescent development above and beyond those that are predicted by PBT.    
Adolescent sexual behaviour  
There is debate as to whether early sexual initiation should be  described as a 
problem behaviour, given that sexual behaviour is common in adolescence (Brooks-
Gunn & Paikoff, 1999). In traditional societies young people often married in their 
teens, so early sexual initiation was normative within the context of marriage. A 
trend towards later marriage in recent decades has extended the period in which 
people may be sexually active outside of marriage (Lindsay, 2005; Wellings et al., 
2006). The present thesis seeks to investigate what, if any, adverse health and social 
consequences follow from early adolescent sexual initiation in contemporary youth 
cohorts.   
In Australia, the median age of first sex is 18 years for males and 17 years for 
females (Rissel, Richters, Grulich, de Visser, & Smith, 2003). The National Survey 
of Australian Secondary Students and Sexual Health surveys (Mitchell et al., 2014) 
have provided good data on the prevalence of a range of sexual behaviours amongst 
adolescents from Grades 10 and 12. However, prior to the preparation of the present 
thesis, no data had been published regarding the prevalence of sexual behaviours 
amongst adolescents in early high school in Australia. This is an important gap given 
findings that up to 10% of adolescents have their first sexual experience by age 14 
(Finer & Philbin, 2013; Kastbom, Sydsjö, Bladh, Priebe, & Svedin, 2015). 
Why study adolescent sexual behaviour in Australia 
Calls for longitudinal studies of adolescent sexual behaviour have been made 
since the early 1980s (Jessor et al., 1983). Over the last decade, longitudinal studies, 
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primarily from the United States, have begun to investigate if and how early sexual 
behaviour affects later development, but no studies have been published from the 
Australian context. It is possible that the Australian context differs to the United 
States, given evidence for cross-national differences in other aspects of PBT, namely 
higher alcohol use in Australia and higher cannabis use in the United States 
(McMorris, Hemphill, Toumbourou, Catalano, & Patton, 2007; J. W. Toumbourou, 
Hemphill, McMorris, Catalano, & Patton, 2009).  
Already known from population surveys is that older adolescents in both the 
United States and Australia seem to engage in various sexual behaviours at similar 
ages. For example, by Grade 12 in Australia, 55% of adolescents have engaged in 
sexual intercourse (Smith, Agius, Mitchell, Barrett, & Pitts, 2009); the average age of 
virginity loss in the United States is respectively 17.3 and 17.0 years for females and 
males (Chandra, Martinez, Mosher, Abma, & Jones, 2005). However, pregnancy and 
birth outcomes are quite different. Birth rates to Australian teenagers have declined 
and stabilised at 17 per 1000 females (AIHW, 2010); estimates suggest total 
pregnancies may be 34 per 1000 Australian teenage females (Chan, Scott, Nguyen, & 
Sage, 2008). However, in the United States, pregnancy and birth rates are higher, 
respectively 71.5 and 41.9 per 1000 females aged 15-19 (Kost, Henshaw, & Carlin, 
2010).  
There is no national policy for sexual and reproductive health in Australia 
(O’Rourke, 2008). However, Australia’s approach to sexuality education emphasises 
harm minimisation, much like its approach to drug and alcohol policies. 
Comprehensive sexuality education is a requirement in most states of Australia, and 
provides factual information relating to HIV/AIDS, safe sex practices, reproduction 
and birth control, as well as discussion of social issues of relationship management, 
decision making and emotional wellbeing (Smith et al., 2011).  
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In the United States, approaches to sexuality education are far more mixed within 
and across states, with many states requiring programs to emphasise abstinence as 
the most effective method of preventing sexually transmitted diseases and pregnancy 
(Alan Guttmacher Institute, 2015). Washington State (hereafter, simply Washington), 
is a relatively politically progressive state within the United States (Newport, 2015). 
However, schools in Washington are only required to provide information 
specifically relating to HIV; other sexuality education may be provided at the 
schools’ discretion, but must emphasise abstinence as the most effective method of 
preventing sexually transmitted diseases and pregnancy (Alan Guttmacher Institute, 
2015; Henry J. Kaiser Family Foundation, 2002; State of Washington Office of the 
Superintendent of Public Instruction, n.d.). In practice, 70% of Washington school 
districts describe their approach as emphasising abstinence along with 
comprehensive sex education; a further 20% describe their program as abstinence-
only until marriage, meaning that abstinence is the only method discussed to avoid 
pregnancy and STIs. In a survey of Washington school districts, 56% of district 
responders reported they covered condom use; and 30% reported specific prohibition 
from discussing condoms and contraception with students (Peters, 2007). 
It has been suggested that countries with comprehensive sex education policies 
including Australia have better sexual health outcomes among adolescent and young 
people compared to countries such as the United States where abstinence-only 
approaches are common (Weaver, Smith, & Kippax, 2005). However, these findings 
are from different surveys with differing methodologies that do not take a 
longitudinal approach; at best, they are correlational, and could benefit from 




Definitions of sexual behaviour 
Sexual behaviour is not an easily definable construct. While the term “having 
sex” is commonly used to denote both vaginal and anal intercourse it can also be 
used to refer to oral sex and mutual masturbation. Studies in the United States, the 
United Kingdom, Australia and Canada have found that university students often 
differ in their definitions of having sex (Pitts & Rahman, 2001; Randall & Byers, 
2003; Richters & Song, 1999; S.A. Sanders & Reinisch, 1999). While more than 
96% of students across these studies included penile-vaginal intercourse as part of 
their definition for having sex, anal intercourse was only classified as having sex by 
70-90%. Oral stimulation of genitals was less frequently classified as sex, ranging 
from 19% (Randall & Byers, 2003) to 58% (Richters & Song, 1999). Touching of 
genitals was classified as having sex by between 8% (Randall & Byers, 2003) and 
30% (Richters & Song, 1999), and masturbation in the presence of another person 
was classified as sex by less than 4% of participants (Randall & Byers, 2003).  
Randall and Byers (2003) also found that orgasm was a relevant factor in defining a 
behaviour as sex; behaviours where no orgasm was reached were typically less 
frequently classified as having sex by 3-6%. Deep kissing was also regarding as 
having sex by some students, ranging from 2% (Randall & Byers, 2003) to 7% 
(Richters & Song, 1999). Age was also found to affect how a sexual behaviour was 
classified, with older students typically more likely to rate non-intercourse activities 
as having sex (Pitts & Rahman, 2001; Richters & Song, 1999). 
How to define “early sex” 
As noted, there are cultural, social and legal norms that affect how “early 
sex” is defined. The lack of a common definition for these terms is one of the major 
criticisms in a systematic review of early first intercourse and outcomes (Heywood et 
al., 2015). Early age at first sex has been variously defined as: sex before age 14 
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(Buttmann et al., 2014), age 15 (Magnusson, Masho, & Lapane, 2012), and age 16 
(Madkour et al., 2010; Spriggs & Halpern, 2008); sex before a specific grade in high 
school (O'Donnell, O'Donnell, & Stueve, 2001), and others report age at first sex as a 
continuous variable (Cornelius, Clark, Reynolds, Kirisci, & Tarter, 2007; Mueller, 
Gavin, & Kulkarni, 2008). 
Whether “early sex” is best defined as having had sex for the first time is also 
a contentious issue. In the adolescent substance use field, it has been noted that age at 
first drink may not be the most useful construct in assessing drinking behaviour as 
other aspects such as frequency and behaviour characteristics are relevant in 
assessing risk (Kuntsche, Rossow, Engels, & Kuntsche, 2015). Similar arguments 
can be made for age at first sex.  
Unfortunately, the social taboos surrounding youth sexual activity further 
complicate this issue, with some researchers reporting external barriers to 
questioning sexual behaviours, such as concerns by participating schools about 
explicit content of surveys resulting in a single question about whether or not a 
participant had had sex (Bingham & Crockett, 1996). Overall, it seems that 
researchers have responded to this problem by limiting the scope of the sexual 
behaviour surveyed, with a meta-analysis of longitudinal research of sexual 
behaviour in the United States identifying that the sexual behaviour was usually 




Chapter 2. Methodologies of adolescent sexual health research 
Prevention science and the role of longitudinal research  
Australia has an internationally significant history of demonstrating that 
prevention can be used to improve population level health (Sanson, Havighurst, & 
Zubrick, 2011). The discipline of prevention science aims to understand causal risk 
and protective factors in order to develop effective interventions at a primary, 
secondary, and tertiary level. Primary prevention efforts focus on risk reduction and 
illness prevention as well as enhancement of wellbeing and health promotion; 
secondary prevention promotes early detection and harm reduction for illness in its 
early stages; tertiary prevention seeks to halt progression of illness and minimise its 
complications. There are strong economic and social reasons for developing evidence 
based interventions that are theoretically grounded. At a population level, the cost of 
ineffective interventions can run into the millions of dollars, resulting in significant 
waste, such as has been found with the widely implemented, but minimally effective 
Drug Abuse Resistance Education (DARE) program in the United States (Kanof, 
2003) and the Life Education program in Australia (Hawthorne, Garrard, & Dunt, 
1992). Furthermore, there can be significant harm done by poorly conceived 
interventions where false or misleading information is taught, such as has been found 
in some abstinence-only interventions (Santelli et al., 2006; Wiley, 2002).   
In justifying the need for abstinence-only education, the risks associated with 
adolescent sex, such as unintended pregnancy, STIs, poorer psychosocial health and 
increased substance use have been promoted by adherents such as the National 
Abstinence Education Association (Weed et al., 2007). However, in many studies the 
risks of early age sex have been based on cross-sectional associations, limiting causal 
conclusions (Zimmer-Gembeck & Helfand, 2008). In order to more clearly establish 
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the role that sexual initiation may play in developmental trajectories, longitudinal 
studies are needed. 
The adolescent sexual health literature currently has limited prospective 
longitudinal studies, and relies primarily on retrospective reports of first sex 
(Heywood et al., 2015). Whilst there are data to indicate that retrospective reports of 
first sex can be reliable and do not tend to be revised at a later date (Capaldi, 1996; 
Goldberg, Haydon, Herring, & Halpern, 2014; McFarlane & St Lawrence, 1999), 
these methodologies may not always allow for the statistical control of other 
contributing variables that may have occurred around the age of first sex.  
The case for longitudinal designs in prevention science 
Large cross-sectional designs play an important role in prevention science. They 
enable the collection of data that is representative of a population or a behaviour at a 
specific point in time, such as prevalence rates. However, they are not able to 
accurately track changes individuals make over time, thus are limited for informing 
life-course developmental causal theories. Randomised controlled trials (RCTs) are a 
strong method for identifying causality using an experimental methodology. 
However, these trials are often impractical or unethical to conduct at a population 
level.  Longitudinal designs have been recognised as the strongest method to identify 
patterns of sexual behaviour across time and to relate them to subsequent outcomes 
(Ruspini, 2008). 
In the Australian context, the changing prevalence rates of adolescent sexual 
behaviours has been comprehensively reported since 1992 in the National Surveys of 
Australian Secondary Students , HIV/AIDS and Sexual Health surveys (SSASH) 
(Lindsay, Smith, & Rosenthal, 1997; Mitchell, Patrick, Heywood, Blackman, & Pitts, 
2014; Smith et al., 2009; Smith, Dyson, Agius, Mitchell, & Pitts, 2003). These cross-
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sectional surveys have done much to add to understanding of the prevalence of 
sexual behaviour in Australia, as well as adolescents’ changing knowledge of 
sexuality related issues, but have not investigated longitudinal outcomes or causal 
theories. It should also be noted that the SSASH surveyed only students in Grades 
10-12, and no prevalence data has ever previously been collected for younger 
Australian adolescents’ sexual behaviours. The Australian Study of Health and 
Relationships recently released findings from its second major report, and provides 
important cross-sectional prevalence data about Australian adults’ sexual experiences 
across the lifespan, but also takes a cross-sectional approach (Richters et al., 2014).    
There have also been Australian longitudinal studies of childhood and 
adolescence such as the Australian Temperament Project (Prior, Sanson, Smart, & 
Oberklaid, 2000) which has yielded important findings into the emotional and 
developmental pathways of children and young people. Particularly relevant for the 
aims of the present thesis were investigations into child onset pathways into 
adolescent delinquency and predictors and patterns of adolescent substance use. 
However, to date, no Australian longitudinal studies of adolescent sexual behaviour 
have been undertaken.   
Features of good longitudinal designs 
Despite the benefits of longitudinal research, they pose many difficulties to 
researchers in terms of initial recruitment and maintenance of participants. 
Longitudinal studies can often be time consuming and expensive and require careful 
judgement as to the selection of measures and methodology to ensure they remain 
relevant over the course of the project (Robinson, Schmidt, & Teti, 2005). Studies 
should have adequate representation of sample populations, and a large enough 
sample to analyse subgroups of interest, such as racial minorities, gender and sexual 
12 
 
orientation. They should also have good retention rates, valid measurement tools and 
enable analysis of major confounding variables. Although no specific standards have 
been set for retention rates in longitudinal studies, they need to be high in order to 
ensure a representative sample of behavioural diversity within the target population 
is maintained. For example, the U.S. Department of Education requires a minimum 
initial response rate of 77% for large scale surveys, with an ongoing re-interview rate 
of 90% (Hofferth, 2005).  
An additional consideration that is often overlooked in longitudinal research is 
theoretical grounding. Ideally, such theoretical considerations are made at the outset 
of a longitudinal project’s conception, and multiple theories may be used to enable 
greater flexibility in analysis across the project (Robinson et al., 2005). However, 
availability of data and practicalities of this approach can mean researchers are 
tempted to take an atheoretical approach that focuses on description rather than 
assessment of causal processes (Calman, Brunton, & Molassiotis, 2013).  
The field of adolescent sexual research is similarly plagued by largely 
atheoretical approaches, one of the major criticisms levelled by a systematic review 
of early adolescent sexual outcomes (Heywood et al., 2015). This is despite the 
existence of a number of theoretical frameworks such as PBT (Jessor & Jessor, 1977) 
and life-course theory (Elder, 1998), which have existed in adolescent development 
research for up to four decades.  
The research question should be instrumental in the decision regarding which 
theoretical framework is most appropriate. In the sexual health literature, especially 
regarding adolescents, researchers have focussed heavily on notions of risk, 
associating early sex with negative outcomes such as unplanned pregnancy and 
sexually transmitted infections (Zimmer-Gembeck, Siebenbruner, & Collins, 2004). 
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From a public health perspective, this approach enables policy makers to argue for 
sex education programs and youth access to contraception.  
It could be argued that this approach is overly narrow, given that engagement 
in sexual behaviour is a normal part of adolescent development: the National Survey 
of Australian Secondary Schools has found that by Year 12 in Australia, the majority 
of adolescents have engaged in sexual behaviour (Mitchell et al., 2014). With greater 
awareness of the prevalence of sexual behaviour among older adolescents, 
researchers have begun to investigate the positive correlates of sexual behaviour as 
there is a growing view that this milestone has potential benefits in normal 
adolescent development (Diamond & Savin Williams, 2009; Harden, 2014). There is 
also considerable interest in taking a holistic approach to positive youth development 
by focusing on the range of contributing factors to improved adolescent health 
(Schwartz et al., 2010).   
While understanding protective factors (i.e. factors that moderate or mediate 
the effect of risk factors) is important in the development and implementation of 
adolescent health interventions, having a good understanding of the strength and 
prevalence of risk factors is the first step in this process (Toumbourou et al., 2000).  
Furthermore, given the risk focus of other literature in the adolescent sexual health 
field, producing good longitudinal data that estimates risk factor effects on different 
outcomes is likely to provide a solid contribution to public health intervention 
planning.  
 Existing longitudinal research 
Systematic reviews in the adolescent sexual health literature have 
investigated correlates and predictors of early adolescent sex (Zimmer-Gembeck & 
Helfand, 2008) and sexual and reproductive outcomes of early first sexual 
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intercourse (Heywood et al., 2015). However, no systematic review has yet been 
published of literature investigating outcomes of early first sexual intercourse 
utilizing a longitudinal methodology. 
A literature review was undertaken for the present thesis into the published 
literature where age at first sex was the independent variable and a longitudinal 
methodology was used. Literature searches were conducted using electronic 
databases; MEDLINE Complete, PsycINFO, Academic Search Complete, E-
Journals, CINAHL Complete, and SocINDEX. Using the boolean searching of all 
fields, the following terms were entered: ( longitudina* OR prospective ) AND ("first 
sex*" OR "sexual debut" OR "coitarche" OR "early sex*" OR " onset of sex*). An 
initial screening removed duplicate references, non-human studies, studies not in 
English, and those from non-peer reviewed sources, resulting in 115 papers. 
Potentially relevant references were then identified by titles and abstracts, resulting 
in an initial 39 papers that were retrieved for closer review. Of these, a further 29 
were excluded; primarily due to clarification of the independent variable not being 
age at first sex, but some other element of first sex, or other features of first sex, such 
as contraception use, or where retrospective report was used to assess age at first sex. 
A summary of study features and outcomes of interest for the remaining 10 papers is 
presented in Table 1. It is recognised that this search was not exhaustive, as a few 
additional papers that will be subsequently referenced in the present thesis are not 
included in Table 1 due to their being identified through indirect searches or as a 
result of reference checks and wider reading. 
This review highlighted the breadth of potential outcomes of early first sex 
investigated. It should be noted that not all these studies found a significant 
association between the independent variable and the reported outcome(s). There was 
15 
 
no single clear outcome of interest in all these studies, although delinquency and 
number of sexual/romantic partners were most frequently studied, with three studies 
each where these were one of the outcomes investigated. Pregnancy, substance use 
and depression were each investigated in two studies, and the remaining outcomes 
were investigated in a single study each.  
Of the 10 papers included, 8 were from the United States, with 5 from the 
National Longitudinal Study of Adolescent Health (Add Health) alone. Due to the 
lengthy, complex and expensive nature of longitudinal studies, multiple research 
teams and publications frequently use data from the same project. This is to be 
expected, and it is very much a feature of such large scale research, but does 
highlight the need for well-planned studies that are able to adapt to changing research 
questions as new research is undertaken and disseminated from other studies.  
Follow up times varied greatly, ranging from one year (Meier, 2007), up to 
14 years (Hill et al., 2014; Alex Mason et al., 2010). Currently, a potential barrier to 
understanding adolescent developmental trajectories is a paucity of longitudinal 
studies with several waves of data (Fergus, Zimmerman, & Caldwell, 2007). This is 
partly a function of how recently the data from longitudinal studies in this field has 
become available. Although the first population longitudinal studies began in the 
1970s, many large studies began in the 1990s, with publications of longitudinal 
findings from these in the last decade (Zimmer-Gembeck & Helfand, 2008). The 
increasing interest in longitudinal studies reflects the importance of these designs for 






 Table 1 
Summary of longitudinal research of adolescent sexual behaviour 
Reference Study details Age of "early" sex 
(Mean/Category) 



























































































































































































Early = School 
mean - 1SD  
Y Adolescents 
- US school 
students 
1 and 6 years 
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also looked at sex 
before age 15 
Y Adolescents 
- Africa 
2 and 3 years 








Earlier or later than 
mean (16.4 years) 
OR Earlier or later 
than twin pair 
Y Adolescents 
- twins 
1 and 6 years 
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Early = before age 
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Sex before 9th 
grade 




s, +/- sex 
outcome) 
Adolescents 
- US school 
students 
12-13 years 
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Table 1 (continued) 
Reference Study details Age of "early" sex 
(Mean/Category) 

































































































































































































Age 10-24 Up to 14 years 
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Early = z-score < 
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Sex by 14 or 16 Y Adolescents 2 and 4 years 
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Table 1 (continued) 
Reference Study details Age of "early" sex 
(Mean/Category) 
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(2011) 












- US school 
students 
1, 6 and 13 
years 
   
X 




Total papers per outcome     2 3 1 3 1 1 1 1 1 2 2 




ACCESS TO THESIS - A 
Early sex and proximal and distal outcomes of sexual risk 
Compared with older adolescents, there is little information available about 
sexual behaviour in early adolescence i.e. age 10-14 (Albert, Brown, & Flanigan, 
2003). As has been noted, longitudinal studies are relatively uncommon compared to 
cross-sectional analyses. Where early sex has been investigated, longitudinal 
consequences generally focus on late adolescence and adulthood (Magnusson et al., 
2012; Scott et al., 2011). However, in order to get a better understanding of the risk 
associated with early sexual behaviour, knowledge about proximal (short-term) as 
well as distal (long-term) outcomes of early sex is required. Studying both areas can 
inform how the early pattern of sexual behaviour is associated with later trajectories 
(Fergus et al., 2007). For example, girls who begin having sex before age 14 are less 
likely to use contraception, and take longer to begin using contraception in 
subsequent sexual experiences through middle and later adolescence (Finer & 
Philbin, 2013). This may contribute to findings that the risk of STI at age 18 is twice 
as high among adolescents who have first sex by age 13 compared to those who have 
first sex by age 17 (Kaestle, Halpern, Miller, & Ford, 2005). Further, pregnancy rates 
for girls who begin having sex before age 14 is up to 15%, which is proportionally 
higher than among girls who start having sex later in adolescence (Albert et al., 
2003).  
 Greater focus has been given to outcomes of early sex in young adulthood, as 
has recently been investigated by Heywood and colleagues’ systematic review 
(Heywood et al., 2015), which found that the only consistent outcomes of early 
sexual initiation were increased lifetime, recent, and concurrent sexual partners. 
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Increased sexual satisfaction among men and involvement in a broader range of 
sexual practices were also reported outcomes of early sex, although had been the 
focus of fewer investigations.  
In other studies first sex before age 14 among boys was associated with a 
range of increased risk-taking behaviour by adulthood, which was measured as 
greater than 8 lifetime sexual partners, greater than 2 partners in the last six months, 
sex with a commercial sex worker and episodes of STI, as well as binge drinking and 
tobacco smoking (Buttmann et al., 2014). However, despite the implied causal link in 
this study, analyses were cross-sectional and relied on retrospective reports of 
various risk factors measured at a single time point. Riskier sex in middle 
adolescence (age 16 in their study) among women has also been longitudinally 
associated with increased risk of STI and unintended pregnancy and birth in young 
adulthood (Scott et al., 2011). However, both aforementioned studies were 
atheoretical, and while Scott and colleagues (2011) controlled for individual and 
family background characteristics, no other theory-guided control variables have 
been included in multivariate analyses. While this does not invalidate the conclusions 
of prior studies, a stronger case would be made for a causal effect of early sex if 
other risk factors that are known to correlate with risky sex were taken into account.  
Early sex and proximal and distal outcomes of substance use 
 There are currently no longitudinal studies that have reported proximal 
substance use outcomes of first sex before age 15, although cross-sectionally a strong 
relationship between alcohol and illicit drug use and recent sexual activity has been 
identified in adolescents in Grade 9-12 (Anderson & Mueller, 2008). There have 
however been studies into outcomes of early first sex in adulthood. Among females, 
first sex before age 15 has been longitudinally associated with increased rates of 
adult substance use, an association that was strengthened where a woman’s mother 
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had also been sexually active at an early age (Rojas, Kim, de la Rosa, Dillon, & 
Niyonsenga, 2010). Substance use disorder and problematic substance use is also 
significantly increased in male and female adults who first had sex before age 15, in 
a general adolescent population (Cornelius et al., 2007), and first sex before age 16 
among men who have sex with men (Outlaw et al., 2011). In a study where early 
onset sexual behaviour was defined as sex before age 11, early sex was directly 
associated with increased substance use by middle adolescence (age 15; Alex Mason 
et al., 2010). The Mason et al. (2010) study also highlights an important need to 
better clarify the nature of the early sexual contact in research from this field. At 
least among girls, sex by age 11 is likely to represent abuse in around 50% of cases 
(Finer & Philbin, 2013). By age 14-15, this proportion drops to around 7% of cases. 
Early sex and proximal and distal outcomes of antisocial behaviour 
In longitudinal analyses from the National Longitudinal Study of Adolescent 
Health (Add Health), it has been found that youth who engaged in early sex 
experienced increased delinquency, or antisocial behaviour, one year later. This 
effect persisted several years after first sex (Armour & Haynie, 2007). Also from the 
Add Health data, first sex appeared to have a longitudinal effect on delinquency, but 
the relationship context of this first experience, and subsequent sexual experiences 
impacted this relationship. Where sex was exclusively in the context of a romantic 
relationship the likelihood of subsequent antisocial behaviour was similar to 
adolescents who had abstained (McCarthy & Casey, 2008).  
In contrast to these findings however, in a genetically informed sample of 
same sex twin pairs from the Add Health dataset, earlier age at first sex actually 
predicted lower levels of adult delinquency when controlling for environment and 
genetic confounds (Harden, Mendle, Hill, Turkheimer, & Emery, 2008). In the 
22 
 
aforementioned study from Mason and colleagues (Mason et al., 2010), first sex 
before age 11 was also directly associated with elevated levels of middle adolescent 
delinquency and an indirect link was present for early onset sex and adult 
criminality; childhood delinquency predicted early onset sex which in turn predicted 
adult criminality, indicating a possible common causal factor as proposed by PBT.  
Early sex and proximal and distal outcomes of depression 
Although depression is not a feature of PBT, co-occuring externalising 
behaviours with internalising symptoms (e.g. depression, anxiety and low self-
esteem) in childhood is thought to increase the likelihood of risky behaviours in 
adolescence (Fanti & Henrich, 2010). Furthermore, there are ongoing and long 
standing attempts by policy makers and educators to establish early and non-marital 
sex as psychologically harmful, such as the conservative US think tank The Heritage 
Foundation (Rector, Johnson, & Noyes, 2003), and the National Abstinence 
Education Association (Weed et al., 2007). The study by Rector and colleagues was 
based on cross-sectional analyses, and was not peer reviewed, but has subsequently 
been cited in multiple articles and position statements arguing for abstinence-only 
education programs (American College of Pediatricians, 2010; Lickona, 2007; 2016; 
Weed et al., 2007).  
Among peer reviewed literature, multiple cross-sectional analyses can be found 
suggesting an association between adolescent sex and poor mental health. For 
example, Hallfors et al. (2004), reported that among youth in Grades 7-12, those who 
had had sex at least once (“sex dabblers”), were more than twice as likely as 
abstinent youth to be depressed, as measured on the Center for Epidemiological 
Studies-Depression scale (CES-D; OR=2.65, [95% CI 2.00, 3.53], p<0.01) and more 
than twice as likely to have had past year suicidal ideation (OR=2.53, [95% CI 1.86, 
3.45], p<0.001). However, while this was a large, representative sample, data are 
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cross-sectional and PBT markers were not controlled; thus causality cannot be 
strongly established.  
The first longitudinal analysis of psychological outcomes of sexual behaviour 
found that sexual debut (first sex) did not have a unique effect on psychosocial 
outcomes when psychological adjustment prior to first intercourse was controlled 
(Bingham & Crockett, 1996). However, outcomes of earlier sexual activity were 
increased substance use, minor deviance, lower church attendance and lower 
academic aspirations and marks in school, with no significant gender difference 
found.   
Hallfors, Waller, Bauer, Ford and Halpern (2005) found a relationship 
between first sex (among other experimental behaviour) and depression one year 
later among girls. Boys were more vulnerable to depression if they engaged in high 
risk behaviours of drug and alcohol use. This study was unique as it suggested that 
contrary to the self-medication hypothesis that suggests teens engage in sex and 
substance use to alleviate distress and depression, risk behaviours actually preceded 
depression.  
Also using Add Health data, Meier (2007) found that engagement in sex has a 
significant effect on female depression but not males. Furthermore, females who 
engaged in sex early (defined as greater than 0.5 standard deviations below the mean 
age of first sex) experienced a significant increase in depression compared to age 
mates who engaged later, but this effect was not found for males. However, like the 
findings of Hallfors, et al., (2005), pre-existing depressive symptoms were not 
controlled for so causality could not be established. 
Meier’s findings (2007) also demonstrated that the context of engagement in 
sexual activity had an impact on outcomes of depression. Sexual activity in the 
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context of a committed and emotional relationship was protective of depressive 
symptoms, even if the relationship subsequently broke up. However, sexual activity 
in an emotional but uncommitted relationship that subsequently broke up was 
associated with increased depressive symptoms. These results were particularly 
salient for younger females, but older females, and younger and older males were not 
as affected by relationship context. 
These early studies into depressive outcomes were limited by their short 
follow up period and lack of control for baseline depression. Monahan and Lee 
(2008) had a longer follow up, looking at depressive symptoms immediately 
following, and 5 years after sexual debut. They also investigated the effect of 
relationship context in which the sexual activity occurred. They found that sexually 
active adolescents reported greater depressive symptoms than non-sexually active 
adolescents, but that this effect was short-term. Among males, the relationship 
context of sexual activity had no bearing on levels of depression. Among females, for 
those who were younger at first intercourse (12-14 years at Wave 2), non-romantic 
sex was associated with higher depression than romantic sex. By early adulthood, 
early sex had no negative effect on an individual’s psychological functioning.  
Spriggs and Halpern (2008) similarly found a time-limited effect for sexual 
debut on short-term depressive symptoms. Controlling for prior depressive 
symptoms, among early debuters (age 10-15 for first sex), a positive relationship was 
found for depressive symptoms among females one year later. By age 16 this 
association had become non-significant. No such positive associations were found 
for males of any age. Ultimately, like Meier (2007), they concluded that early sexual 
debut is only associated with subsequent depression for girls, and like Monahan and 
25 
 
Lee (2008), sexual debut timing is not significantly associated with depressive 
symptoms in young adulthood. 
There have been few relevant investigations of the effect of early sex on 
depression in non-American samples. Udell et al. (2010) studied Dutch adolescents 
and suggested early sexual initiation was not clustered with problem behaviours. 
However, Udell and colleagues’ analyses (2010) were focused on clustering of 
problem behaviours rather than outcomes of sexual debut, which was assessed only 
in the second of two waves of data collection. A longitudinal relationship in a 
Swedish sample has been reported between first sex before age 14 and outcomes of 
poorer mental health, as well as risky substance use, low self-esteem, antisocial 
behaviour and sexual abuse (Kastbom, Sydsjö, Bladh, Priebe, & Svedin, 2015). 
However this study was methodologically inadequate to make this conclusion, using 
a retrospective survey from a single time point of data collection, and was thus 
unable to control for pre-existing mental health and other potential confounders.  
Overall, it is argued that studies into the relationship between early age at 
first sex and outcomes of depressive symptoms suggest no clear relationship. 
However, further investigation is justified, given the methodological limitations as 
well as a lack of studies that prospectively look at this relationship in prior research.  
Conclusion from prior research 
As has been highlighted above, longitudinal studies in the literature have 
tended to focus on one or two outcomes associated with early sexual behaviour, 
rather than simultaneously investigating a range of potential outcomes. However, in 
the early stages of the conception of PBT, Jessor and colleagues published a study 
investigating longitudinal outcomes in adulthood associated with early sex (Jessor et 
al., 1983). They found early sex predicted increased rates of substance use and 
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antisocial behaviour in early adulthood but rates of risky sex were unaffected by age 
at first sex. The analytic sample was 430 young adults from three schools in a single 
city in North-Western United States, representing an impressive 94% retention rate 
from its first wave of data. Although the sample was commendable, it was limited in 
terms of ethnic diversity, and it should be noted that the study was begun five 
decades ago, and data collection was completed nearly four decades ago. Otherwise, 
the study is methodologically sound, and it is surprising that no further studies that 
build on its findings have been undertaken in the time since its publication. 
In summarising the more recent data, it appears that a relationship may exist 
between early sex, substance use and antisocial behaviour, and there are questionable 
links between early sex and depression. As noted, there have been significant 
attempts to establish early sex as psychologically and developmentally harmful in 
order to justify abstinence-only education policies. However, the literature is plagued 
by largely atheoretical descriptive studies, and while good prospective longitudinal 
studies have begun to be published in greater numbers recently, there are still gaps in 
our understanding of the proximal and distal effects of early sex. 
Within Australia to date, there have been no longitudinal studies of the 
relationship between age of first sex and later psychosocial outcomes, and nothing 
has been published about sexual behaviour among adolescents before Grade 9 in 
Australia. The majority of longitudinal data to date come from the United States. 
While it is generally expected that adolescent health behaviour in Australia mirrors 
that of adolescents in the United States, cross-national investigations have 
demonstrated differences, especially with regards to substance use, which is 
influenced by the cross-national differences of harm minimisation and zero-tolerance 
policies. Differences in the sexuality education policies between Australia and the 
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United States may also influence rates of sexual risk and associated outcomes cross-
nationally.  
The present study 
In order to undertake the present investigation, data from the International 
Youth Development Study (IYDS) will be used. This is a cross-national study that 
sampled school students from Victoria, Australia and Washington, United States. 
Approximately 1,000 students from each of Grades 5, 7 and 9 were surveyed from 
both Washington and Victoria to make a total sample at Wave I (2002) of 
approximately 6,000 students. Surveys were group administered in students’ 
classrooms for each of Wave I (2002), II (2003) and III (2004). From Wave IV until 
2014, only Australian data is available, with the youngest cohort only (in Grade 5 at 
Wave I) being surveyed in Waves IV (2006), V (2007) and VI (2008). An additional 
wave of follow-up data for the Australian sample has been collected in 2010 for each 
of the three cohorts who originally participated at Wave I (with retention rate 87%, 
84% and 81% for the youngest, middle and oldest cohort respectively). An additional 
cross-national wave of data collection in 2014/15 had not finalised data management 
at the time this thesis was written. Retention rates and sample size per cohort are 
listed in more detail in Appendix A.  
The IYDS data have distinct advantages over the data that have already been 
collected in other longitudinal studies. Firstly, as it is a cross-national survey, it has 
the potential to identify differences in the ways teens develop in Australia and the 
United States. Importantly, unlike other cross-national comparisons in the field (e.g. 
Madkour et al., 2010; Weaver et al., 2005), it utilises the same methodology and 
measures as it was designed from the outset as a cross-national comparison 
(McMorris et al., 2007). IYDS data will be a significant contribution to the field to 
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draw conclusions about adolescent sexual development in Australia, as well as 
estimates of how it differs from adolescent development in the United States. 
It should be noted that the IYDS is limited in that only the first three waves of 
cross-nationally matched data were available until recently. Therefore while we will 
be able to identify differences in early sexual engagement in both countries, we will 
only be able to form conclusions about young adult outcomes in an Australian 
context. Data collection for a young adult follow up from a single cohort from the 
United States’ IYDS sample concluded in 2015, which will enable future analysis of 
these trajectories cross-nationally. However, it falls outside the scope for the current 
thesis.    
The second advantage of the IYDS is the plenitude of data available. Seven 
waves of data (including one follow up survey) have been collected, enabling us to 
more accurately identify patterns of behaviour. No other research has yet been 
undertaken in Australia that will be able to be analysed in this way. 
The goals of this thesis are thus as follows. Firstly, to investigate and report 
on prevalence rates of sexual initiation and other sexual behaviour up till and 
including Grade 9 in order to provide a more complete picture of sexual behaviour in 
Australia across adolescence. Secondly, to investigate the effect in Australia of early 
sexual initiation on other health behaviours, both proximally and distally from the 
time of first sex. Thirdly, to compare these prevalence rates and longitudinal 
relationships cross-nationally to identify if there is any evidence the different policy 
contexts may influence the relationship. Finally to take a theoretical approach that 
has previously been largely lacking in the adolescent sexual research field, to 
investigate the effect that early sex has on later outcomes, using PBT to determine 
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the outcomes of interest, and to control for the predictive effect of relevant problem 




Chapter 3. Description of publications 
Three studies were conducted in order to address identified gaps in the literature. 
These aimed to improve current understandings of the prevalence and effect of early 
first sex on development in adolescence and young adulthood. In order to more 
confidently identify the causal effect of early first sex, they took a Problem 
Behaviour Theory (PBT) informed analysis. For two of the studies in the present 
thesis, cross-nationally matched samples were analysed to identify the influence of 
different policy contexts. It was hypothesised that the Australian emphasis on harm 
minimisation through comprehensive sex education would result in less risky sexual 
behaviours than in the United States where health policies emphasise abstinence 
from risky behaviours. The project involved secondary analysis of data obtained 
from the International Youth Development Study (IYDS), conducted annually from 
2002-2008, with a young adult follow up wave in 2010-2011. This project utilised 
cross-nationally matched samples with consistent methodology and measures and 
achieved high retention rates across each wave of data collection. Analyses for the 
first two studies in this thesis are from the middle cohort from Victoria, Australia and 
Washington, United States. This cohort was in Grade 7, 8 and 9 during the first three 
waves of data in 2002-2004. The third study utilised data from the youngest, middle 
and oldest cohorts in Victoria, Australia. These cohorts were in Grade 5, 7 and 9 
during the first wave of data collection in 2002. For the third study, reports of first 
sex were taken from student self-report in Grade 7, 8 and 9. Analyses controlled for 
cohort and age in order to minimise the effect of these variables on the associations 
identified. This chapter will describe the three articles that were written in order to 
address the aims of this thesis. Small differences in style, length, and spelling may be 
noted in accordance with target journal convention. Specifically, Article 1 was 
published in Australian English, while Articles 2 and 3 used United States English. 
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Article 1:  Sexual behaviour in early adolescence: A cross-national 
comparison of Australian and United States youth (Prendergast, L.E., Leung, 
R., Toumbourou, J.W., Taft, A., McMorris, B.J., Catalano, R.F. Australian 
Journal of Psychology (2016) doi:10.1111/ajpy.12118) 
Currently little is known about prevalence of sexual behaviour in adolescents 
younger than age 15, especially in Australia. Prior cross-national comparisons have 
found an association between behaviour differences and the substance use policies in 
the states of Victoria, Australia and Washington State (Washington), United States. 
This study aimed to identify what, if any, differences were evident in the differing 
sexual education policy contexts of the United State and Australia. Prevalence of first 
sex in Victoria and Washington in Grades 7-9 was reported, as well as risky sexual 
behaviours in Grade 9, stratified by gender and state. Significant state differences in 
rates of first sex were found among girls in Grade 7 and Grade 9. However, there 
were few cross-national differences in markers of risk among sexually active 
adolescents in Grade 9. Implications were discussed for the development of 
appropriate adolescent interventions to reduce risk.  
Article 2: Longitudinal Consequences of Early Sexual Behavior: A Cross-
national Comparison into Middle Adolescence (Prendergast, L.E., 
Toumbourou, J.W., McMorris, B.J., Taft, A., Catalano, R.F., submitted to 
Journal of Early Adolescence) 
 Longitudinal studies into the effect of early sex on adolescent health are 
required to guide public health recommendations. However, few studies are available 
to justify current interventions that aim to delay adolescent first sex, with the 
majority focussing on later adolescence, or using cross-sectional or retrospective 
self-report to draw causal conclusions. In the first study of the present thesis, 
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differences were found in the prevalence of early first sex, but prevalence of markers 
of risky sex in Grade 9 were largely similar across Victoria, Australia and 
Washington, United States. Given previous findings from the IYDS of cross-national 
differences in rates of substance use, and the different substance use policy contexts, 
it was hypothesised that early sex may present a different risk in the two states. This 
study aimed to investigate the longitudinal effect of early sex on risky sex as well as 
substance use, antisocial behaviour and depression in controlled analyses. Results 
indicated early sex predicts risky sex one year later, but the effect was similarly risky 
across both states. However, a state interaction was found for outcomes of substance 
use and antisocial behaviour, indicating early sex presents a greater risk of these 
outcomes in Victoria than in Washington. Explanations for this effect and 
implications for public health policy are discussed. 
Article 3: Young adult outcomes of early adolescent sexual behavior 
(Prendergast, L.E., Toumbourou, J.W., McMorris, B.J., Catalano, R.F., 
submitted to Journal of Adolescent Health) 
Very few longitudinal studies investigating the association between early sex and 
later sexual and other health outcomes are available to guide public health 
recommendations. This gap was partly addressed in Article 2, with proximal (short-
term) outcomes of early sex being investigated controlling for relevant problem 
behaviour variables. This study builds on the findings of Article 2, by extending 
longitudinal analyses of students in Victoria, Australia into young adulthood 
(average age 21). It aimed to investigate the longitudinal association between early 
sex and young adult markers of risky sex (unprotected sexual behaviour, pregnancy 
and number of sexual partners) as well as problematic substance use, antisocial 
behaviour and depression. Results indicated a relationship between early first sex and 
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some markers of risky sex, but the association was not consistently found across all 
sexual behaviour outcomes. Early first sex significantly predicted increased rates of 
problematic substance use and antisocial behaviour, but outcomes of depression were 




Chapter 4. Article 1: Sexual behaviour in early adolescence: a cross-national 
comparison of Australian and United States youth. 
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Objective: This study used matched samples from schools in the states of 
Victoria, Australia and Washington, United States (US), to compare sexual 
behaviour in early adolescence. It was hypothesised that the contrasting dominant 
policy objectives of harm minimisation in Australia and abstinence in the US would 
result in state differences for markers of sexual risk, mirroring prior cross-national 
findings in substance use.  
Method: A two-stage cluster sampling approach was used to recruit students 
from the two states. Self-reported sexual behaviour was examined for 1,596 students 
in annual surveys from Grade 7 in 2002 to Grade 9 in 2004. Prevalence estimates 
were derived for each measure of sexual behaviour, and comparisons were made 
between gender groups in each state. 
Results: State differences were found for girls’ first sex, with significantly more 
girls in Washington than Victoria having had sex by Grade 7. By Grade 9, 
significantly more girls in Victoria reported sex in the last year and more sexual 
partners than girls in Washington. A large proportion of Grade 9 students across both 
states reported inconsistent contraception use.  
Conclusions: Contradicting the abstinence policy objective, first sex by Grade 7 
was more prevalent in Washington than Victoria. Whilst sexual behaviour was more 
prevalent in Grade 9 in Victoria, the sexually active showed no clear cross-national 
differences in markers of risk such as contraception use and pregnancy outcomes. 
Findings demonstrate few cross-national differences in adolescent sexual behaviour 
despite the different policy contexts of Victoria, Australia and Washington, US. 
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Sexual behaviour; Sexual initiation 
What is already known about this topic 
 Sexual behaviour that poses risks of sexually transmitted infections (STIs) is 
highly prevalent for Australian youth and while improvements have been 
made, older Australian adolescents demonstrate unsatisfactory knowledge of 
STIs. 
 Little is known about sexual behaviour among younger adolescents before 
age 15, particularly in Australia.  
 Cross-national comparisons provide useful insight into adolescent 
developmental trajectories by highlighting the similarities and differences 
that occur despite varying political, historical and cultural contexts.  
 
What this topic adds 
  Prevalence rates are provided for adolescent sexual behaviour in Grades 7, 8 
and 9 in Victoria, Australia 
 A unique cross-nationally matched comparison is provided of early 
adolescent sexual behaviours in Australia and the United States 
 Support for further research to more effectively achieve sexual behaviour 






Risky sex amongst older adolescents has been found to be highly prevalent in 
Victoria, Australia (Agius, Taft, Hemphill, Toumbourou, & McMorris, 2013). 
Despite an improvement in knowledge about human immunodeficiency virus (HIV) 
and acquired immune deficiency syndrome (AIDS), knowledge about sexually 
transmitted infections (STIs) continues to be poor even amongst older adolescents 
(Mitchell, Patrick, Heywood, Blackman, & Pitts, 2014). Furthermore, although we 
have good data on the prevalence of sexual behaviour amongst adolescents from 
Grades 10 and 12, thanks to the National Survey of Australian Secondary Students 
and Sexual Health surveys (Mitchell et al., 2014), less is known about sexual 
behaviour amongst younger adolescents in Australia, despite international research 
indicating that up to 10% of adolescents have had their first sexual experience by the 
time they turn 14 (Finer & Philbin, 2013; Kastbom, Sydsjö, Bladh, Priebe, & Svedin, 
2015). 
Existing cross-national research into adolescent health behaviours 
demonstrates that distinct differences exist between the United States (US) and 
Australia in their youth alcohol and drug use policies (Evans-Whipp, Plenty, 
Catalano, Herrenkohl, & Toumbourou, 2013; McMorris, Hemphill, Toumbourou, 
Catalano, & Patton, 2007). Australian drug and alcohol policies can be characterised 
by harm minimisation, which considers substance use a normal part of adolescent 
development and seeks to reduce the negative health and social consequences of drug 
and alcohol use. The US alcohol and drug policy favours an abstinence approach, 
which seeks to eliminate use of these substances altogether for underage youth. 
Existing cross-national research into adolescent health behaviours demonstrates that 
41 
 
differences exist between Australia and the US that reflect respective youth alcohol 
and drug use policies (McMorris et al., 2007). 
Although there is currently no national policy for Australian sexual and 
reproductive health (O’Rourke, 2008), the Australian approach to sexuality education 
mirrors the harm minimisation focus of drug and alcohol policy. Comprehensive 
sexuality education in schools is a requirement in most states of Australia, including 
the state of Victoria. Rather than emphasising abstinence a range of topics are 
covered from factual information about HIV/AIDS, safe sex practices, and 
reproduction and birth control, to social issues of managing peer influence, 
relationships, decision making, and dealing with emotions (Smith et al., 2011).  
In contrast, requirements for sexuality education vary across states in the US with 
many programs emphasising abstinence. Schools in Washington State are not 
mandated to provide sexuality education apart from information specifically relating 
to HIV (State of Washington Office of the Superintendent of Public Instruction 
(OSPI), n.d.). If districts in Washington State choose to provide sexual health 
education, they are required to stress abstinence as the most effective method of 
preventing sexually transmitted diseases and pregnancy but also provide instruction 
on names and effectiveness rates of all contraceptives approved by the United States 
Food and Drug Administration (Alan Guttmacher Institute, 2015; Henry J. Kaiser 
Family Foundation, 2002; OSPI, n.d.). In a survey of Washington school districts 
(Peters, 2007), 91% of respondents said they covered abstinence, and about 70% 
described their approach as stressing abstinence whilst also providing information 
about contraception and STIs. Condom use was covered by 56% of district 
responders, while 30% were specifically prohibited from discussing condoms and 
contraception with students (Peters, 2007). 
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There is a lack of cross-national research that can be used to compare the success 
of national policies to influence early adolescent sexual behaviour. A prior cross-
national comparison of older adolescents has suggested that the Australian approach 
to sexual education of harm minimisation has resulted in better sexual health than in 
the US (Weaver, Smith, & Kippax, 2005), but used cross-nationally unmatched study 
methodologies. Conducting cross-national comparisons of adolescent sexual 
behaviour are unlikely to be valid unless data collection method and sampling are 
matched. The states of Washington, US and Victoria, Australia are valuable for 
cross-comparison due to relative similarities in socioeconomic variables, progressive 
approaches to social issues, population size, geographic distribution, and 
demographics of the school-aged youth (McMorris et al., 2007), and provided the 
basis for cross-national comparison in the present study. 
There is currently inadequate data to determine if early adolescent sex is a 
health behaviour problem in Australia. Early sexual initiation is framed as a socially 
undesirable behaviour in the theoretical framework of problem behaviour theory 
(PBT), which proposes that risk behaviours such as early sex, as well as drug and 
alcohol misuse, delinquency, and risky driving tend to cluster together as part of a 
negative developmental pattern of behaviours (Jessor & Jessor, 1977).  Longitudinal 
studies have found that early sexual initiators are more likely to be associated with 
pregnancy, more frequent sex, and multiple partners(O'Donnell, O'Donnell, & 
Stueve, 2001); an increased risk of contracting HIV (Stöckl, Kalra, Jacobi, & Watts, 
2013); and inconsistent or poor use of contraception(Finer & Philbin, 2013; 
Magnusson, Masho, & Lapane, 2012). In a cross-national comparison of 15-year-
olds (n = 5,624) in Finland, Scotland, France, Poland, and the US, researchers found 
a consistent positive relationship of early sex with substance use across countries, 
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concluding early sex is appropriate for inclusion in the problem behaviour 
framework (Madkour, Farhat, Halpern, Godeau, & Nic Gabhainn, 2010). 
However, “early sex” is not defined by age in PBT, and there are wide 
ranging definitions in the literature. The average age of sexual debut in the United 
States is 17.1 years (Centers for Disease Control and Prevention, 2013), and the 
median age in Australia is 18 years for females and 17 years for males (Rissel, 
Richters, Grulich, de Visser, & Smith, 2003), but defining “early sex” is not as 
straightforward. A variety of cut-off ages have been used by researchers: sex before 
age 14 (Buttmann et al., 2014), age 15 (Magnusson et al., 2012), and age 16 
(Madkour et al., 2010; Spriggs & Halpern, 2008); others have looked at sexual 
behaviours which occur by a specific grade in high school (O'Donnell et al., 2001), 
and others report age at first sex as a continuous variable (Cornelius, Clark, 
Reynolds, Kirisci, & Tarter, 2007; Mueller, Gavin, & Kulkarni, 2008). For the 
present paper, we investigated sexual behaviours and age at first sex reported before 
and including Grade 9.  
The present study aimed to firstly identify if there are significant cross-
national differences in the sexual behaviour of adolescents in the US and Australia, 
given the contrasting policy contexts. Because harm minimisation sexuality 
education is a requirement in Victoria, it was hypothesised that Victorians students 
would demonstrate less risky sexual behaviour than their Washington counterparts. 
Given that Washington schools are required to stress abstinence, we hypothesised 
that fewer students would report sexual activity across all ages in Washington 






Data were collected as part of the International Youth Development Study 
(IYDS), a longitudinal survey study of young people in the states of Washington, US 
and Victoria, Australia. In 2001 - 2002, 5,769 students in Grades 5, 7, and 9 were 
recruited from schools across both states, using a two-stage cluster sampling 
approach. Government, Catholic, and independent schools in Victoria, and public 
and private schools in Washington were first randomly selected, and then a target 
classroom within each school was selected. Of the eligible sample of 3,856 in 
Washington State and 3,926 in Victoria, 74.8% and 73.5% participated, respectively 
(McMorris et al., 2007). Data collection protocols were approved by the University 
of Washington Human Subjects Review Committee and the Royal Children’s 
Hospital Ethics in Human Research Committee. More detailed descriptions of the 
sampling, recruitment and procedures can be found in McMorris et al. (2007) and 
Heerde et al. (2015). 
Subsequent to the initial data collection in 2002, students were longitudinally 
resurveyed again in 2003 and 2004. The data for the present paper are from students 
in the middle cohort, who were in Grades 7, 8, and 9 during the first three waves of 
data collection.  
Students were excluded from analyses if they were found to have been dishonest 
in any one of the three waves of data analysed. Dishonesty was determined by an 
affirmative response to at least one of three questions: if students indicated they were 
“not honest at all” in completing the survey, if they had reported use of a fake drug, 
or if they had reported having used illicit drugs on more than 120 occasions in the 
past 30 days. A total of 41 students from Victoria and 16 from Washington were 
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excluded as their responses were determined to have been dishonest according to 
these criteria.  
Participants from Catholic schools in the Victorian sample (206 in Wave 1; 202 
in Wave 2; 194 in Wave 3) were also excluded from analyses as the relevant Catholic 
school dioceses did not give permission for questions relating to sexual behaviour to 
be asked of students. Some school districts in Washington similarly did not allow 
these questions, excluding 33 students from Wave 1, 26 from Wave 2, and 52 from 
Wave 3.  
The resulting sample characteristics are shown in Table 1 and are as follows. 
Across the three waves used for analyses in the present paper, in Victoria the 
majority (80.5%) were from Government schools, with the remaining 19.5% of 
students from independent schools (e.g., non-Catholic religious schools).  In 
Washington, 99.8% of students were from public schools, with the remaining 
minority from religious or private schools.  
Measures 
Ever had sex/Past-year sex. In Grades 7 and 8, participants were asked to 
respond either yes or no to the question “Have you ever had sex.” In Grade 9, 
participants were asked to respond either yes or no to the question “Have you had sex 
in the past year.” A measure of Grade 9 “Ever sex” was created by combining 
responses from Grade 7 and 8 “Ever sex” with Grade 9 “Past-year sex.”  
Had sex three or more times in past year. In Grade 9, students were asked 
“How many times have you had sex in the past year,” and responded using an 8-
point scale ranging from “never” to “40+ times.” An examination of responses 
established that the largest group (42.7%) of sexually active students reported having 
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sex “one or two times.” Responses to the remaining options declined steadily from 
“three to five times” (18.7%) to “30-39 times” (3.8%), except for the final option of 
“40+ times” (10.3%). As we were interested in behaviours of sexually active 
students, only those who had reported yes to the past year sex question were 
analysed. Frequency of sex was dichotomised to reflect lesser and higher levels of 
risk of pregnancy and STIs: sexually active students who reported having had sex 
one to two times in the last year were coded as 0, and those who reported having had 
sex three or more times were coded as 1.  
Had more than three sexual partners. In Grade 9, students were also asked 
about the number of sexual partners in the past year through two questions: “In the 
past year, how many males have you had sex with” and “In the past year, how many 
females have you had sex with.” Students responded on a 7-point scale, ranging from 
none to six or more, which was then recoded as 0 for less than three partners and 1 
for three or more partners (male or female). This was dichotomised to reflect lesser 
and higher levels of risk, and also enabled comparisons with a large-scale study of 
high school students’ sexual behaviour and knowledge in Australia (Mitchell et al., 
2014). In the US, having three or more partners in a single year has also been 
associated with significantly greater involvement in health-compromising behaviours 
and fewer protective or positive behaviours (Fortenberry, 1997). 
Inconsistent or non-use of condoms and contraceptive methods. In Wave 3, 
students were asked about the use of condoms and contraception over the past year. 
Three dichotomous outcome measures reflecting the level of associated risk of 
pregnancy and STIs were created from responses to two questions: “In the past year, 
how often did you and your partner(s) use condoms or other latex barriers?” and “In 
the past year, how often was any form of contraceptive protection, other than a 
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condom, used when you had sexual intercourse (for instance, birth control pills, the 
patch, Norplant, spermicides, or contraceptive sponges)?” Students responded to 
these two questions on a 5-point scale ranging from “none of the time” to “always,” 
and could opt out if the question was not applicable. Students who responded 
“always” to a question were coded 0, and those who reported “none of the time,” 
“less than half the time,” “half the time,” and “most of the time” were coded 1 to 
reflect “no/inconsistent use.” This is consistent with recommendations that 
inconsistent condom users should be grouped with non-users as they are essentially 
alike in terms of other characteristics (Crosby, Yarber, Sanders, & Graham, 2004; 
Noar, Cole, & Carlyle, 2006). Two measures, “no/inconsistent use of condoms” and 
“no/inconsistent use of other contraception” were coded in this way. The third 
measure “Did not always use any contraceptive method” coded students as 0 if they 
had responded “always” to at least one of the two questions, and 1 if they had not. 
Students who reported no sex in the past year or selected “does not apply” were 
excluded from analyses.  
An additional measure of recent condom use, “Did not use a condom at most 
recent sex” was derived from students’ yes/no response to the question, “The last 
time you had sex, did you or your partner use a condom or another latex barrier?” 
Sex resulted in pregnancy. Both female and male students were asked about 
pregnancy. Males were asked “In the past year, how many times have you gotten 
someone pregnant”, and females were asked “In the past year, how many times have 
you been pregnant.” Students that responded “never” were recoded as 0; students 
who responded “one time” or “two or more times” were recoded as 1; students who 





Analyses were conducted using Stata 12.0 (StataCorp, 2011) software, and 
accounted for the nesting of students within schools and the Wave 1 sampling 
design. Prevalence estimates and 95% confidence intervals (CI) were derived from 
logistic regression models’ predicted values, after fixing the continuous measure of 
age at the average age at each wave (i.e., age 15 at Wave 3). Testing for state 
differences in prevalence estimates was done by regressing state and age on each 
outcome variable, using logistic regression. Separate models were run for boys and 
girls in each grade level. The significance of the odds ratios (OR) for the 
dichotomous state variable (Victoria = 0; Washington State = 1) in each equation (p 
< 0.05) was used to assess statistically significant state differences.  
Results 
Prevalence estimates of sexual behaviour across ages 13 to 15 for both boys and 
girls in the two states are presented in Table 2. No statistically significant state 
differences were found at any wave for boys. Amongst girls, a significant state 
difference was identified in Grade 7 (age 13), with a greater proportion of Grade 7 
girls in Washington (4.1%) reporting ever having sex compared to girls in Victoria 
(1.1%; state OR = 3.78, p < 0.02). Although not significant, a similar state pattern 
can be seen amongst Grade 7 boys.  
By Grade 8, Victorian girls reported similar rates of sexual initiation as their 
female classmates in Washington State. A statistically significant state difference for 
girls was found by Grade 9 (age 15), but with greater engagement in sexual 
behaviour among girls from Victoria (state OR = 0.66, CI = 0.4-1.0). A similar trend 
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was observed among Grade 9 boys, but this difference was not statistically 
significant.  
It should also be noted that in Wave 3, the question about sexual activity changed 
from “Have you ever had sex” to “Have you had sex in the last year.” When 
responses from Waves 1 and 2 were combined with Wave 3 to create an “ever had 
sex” measure, no state differences were identified. 
Prevalences of risky sexual behaviours are displayed in Table 3 for students who 
reported having had sex in the past year (n = 268). Over half of these sexually active 
students reported having had sex three or more times, and although no state 
differences were identified, it is important to note that a large proportion of students 
in Victoria reported inconsistent or no use of condoms or birth control methods 
(18.8% [95% CI 6.4, 31.1] boys; 43.8% [95% CI 32.4, 55.2] girls).  
The sole significant state difference for Grade 9 girls was for having three or 
more partners in the past year (19% in Washington; 34.7% in Victoria, OR = .44, p = 
.032, 95% CI [10.4, 27.7], [23.9, 45.5] respectively). A similar pattern was observed 
amongst Grade 9 boys; however this difference was not statistically significant. 
Discussion 
This is the first cross-national study with specifically matched samples and 
methodology to collect data on sexual behaviour from early adolescents in two states 
with different approaches to harm minimisation. In contradiction to hypotheses, there 
was not clear support for lower rates of sexual activity amongst Washington students 
and Victorian students did not generally demonstrate less risky sexual behaviour than 
Washington students in Grade 9.  
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Despite the requirement for comprehensive sexuality education in Victoria 
(Smith et al., 2011), students in this state did not show lower rates of risky sexual 
behaviour. This raises questions about the effectiveness of the education that is being 
provided in Victoria, as it does not seem to translate to safer behaviour amongst 
adolescents. Based on these results, an evaluation of the current sexuality education 
programs in Victoria is warranted. Goals for these programs should be clarified and 
perhaps standardised to ensure that sexuality education is both reducing rates of risky 
sex, and not lowering the age of sexual debut. 
The current findings also provide important new information about the 
development of sexual behaviour in early adolescence. In a nationwide study of 
sexuality education in Australian schools, most teachers indicated that they felt 
strongly that sexuality education began too late for students, and that it should begin 
in primary school with basic introductions to functions of body parts, reproduction, 
as well as relationships and feelings (Smith et al., 2011).  A randomised controlled 
trial evaluation of comprehensive sexuality education for Grade 7 students in Boston, 
Massachusetts found a 30% reduction in sexual initiation amongst students who 
received the education (Erkut et al., 2013). In light of education goals to reduce risky 
sexual behaviour, these findings support the suggestion to target education programs 
at a younger age group, given that at least 10% are engaging in sexual behaviour by 
Grade 9, regardless of state or gender.  
Further cross-national differences were found between states, with a 
significantly higher number of Victorian girls having more sexual partners than girls 
from Washington. Having a higher number of partners will increase the risk of STIs 
(Richter, Valois, McKeown, & Vincent, 1993; Santelli, Brener, Lowry, Bhatt, & 
Zabin, 1998). As well, people who have more partners are also more likely to be 
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inconsistent in their use of contraception, especially in this age group (Davies et al., 
2006). 
An unexpected finding, given the state’s emphasis on abstinence, was the 
slightly higher level of sexual activity amongst Grade 7 Washington students, with 
over 4% of girls and boys reporting having engaged in sex.  
 Strengths and limitations 
The IYDS is an international, longitudinal study of students in the states of 
Washington, United States and Victoria, Australia. The matched design and 
administration of the survey allows valid cross-national comparisons. The study 
recruited large state-representative samples and used rigorous methodology to ensure 
that its comparative results would be reliable, and not the result of statistical 
artefacts.  
The data were collected in 2002 – 2004, which could raise questions 
regarding its applicability to the present day. However, data from other sources are 
generally consistent with the present study. The National Survey of Secondary 
Students and Sexual Health has been collecting data from Grades 10 and 12 in 
Australia since 1992. Although there have been fluctuations across the five surveys, 
a similar proportion of Grade 10 students reported having had sexual intercourse in 
each survey (23%, 20%, 24.3%, 27.4% and 22.7% in 1992, 1997, 2002, 2008 and 
2013, respectively; (Lindsay, Smith, & Rosenthal, 1997; Mitchell et al., 2014; Smith, 
Agius, Mitchell, Barrett, & Pitts, 2009; Smith, Dyson, Agius, Mitchell, & Pitts, 
2003). In the US, adolescent pregnancy rates have decreased over the last decade, but 
contraception use and STI prevalence has not changed markedly in this time (Park, 
Scott, Adams, Brindis, & Irwin, 2014). Data from various states in the US in 2003 
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(Washington not available) indicate that between 14% and 41% of Grade 8 students 
reported ever having had sex, and across the US, 10% of male and 4% of females 
reported first sex before age 13 (Centers for Disease Control and Prevention, 2012a, 
2012b).Without evidence indicating a major behavioural shift in either the US or 
Australia, we would thus argue that the findings of the present study remain relevant.  
Although described as a cross-national comparison, we recognise that the 
states of Victoria, Australia and Washington, US do not fully represent adolescent 
sexual behaviour in their respective nations. However, state similarities in important 
demographic and economic factors that influence adolescent sexual behaviour were 
well matched across these states.  
Catholic schools contributed approximately 20% of the IYDS sample in 
Victoria (McMorris et al., 2007); the effect of missing sexual behaviour data for 
these students on overall prevalence rates is unknown. Although sexuality education 
is mandatory in Victoria, it varies between schools (Smith et al., 2011), and Catholic 
schools are encouraged to instruct sexual morality according to church teachings 
(Cahill, Wyn, & Smith, 2004). Religiosity is associated with later sexual debut and 
less pre-marital sex (de Visser, Smith, Richters, & Rissel, 2007), so we speculate that 
the excluded students are less likely to be sexually active. However, given that 20-
30% of Australian Catholic school students do not identify as Catholic (National 
Catholic Education Commission, 2013), and even among Catholics, belief is not 
necessarily predictive of behaviour (Leonard & Scott-Jones, 2010), it is possible that 
the Catholic school students have similar sexual activity to the rates reported in the 
present study.  
Research on sexual behaviour has been criticised for its reliance on 
retrospective self-report, which can be less reliable than prospective measures such 
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as diary self-report (Fenton, Johnson, McManus, & Erens, 2001). However, first sex 
is a salient event that is generally reliably reported, and shorter recall periods, 
younger age, and relative rarity of a given event also increase the reliability of 
reported sexual behaviours that are more vulnerable to recall bias such as frequency 
and contraception use (Fenton, Johnson, McManus, & Erens, 2001). Additionally, 
we took steps to minimise dishonesty by excluding students whose responses were 
likely to be deceitful.  Nonetheless, readers should take these potential limitiations 
into consideration.   
Although the data set is longitudinal, the analyses conducted for this paper 
are cross-sectional. This was done in order to provide a snapshot of behaviours and 
state-based differences through relatively straightforward analytical processes. We 
note that the sexual education policy has not been explicitly controlled for in our 
analyses; rather we are describing reported sexual behaviour in two differing policy 
contexts. Although this approach does not allow for conclusions to be drawn on the 
effect of the different policy contexts, our initial papers demonstrating cross-national 
differences in substance use (McMorris et al., 2007; Toumbourou, Hemphill, 
McMorris, Catalano, & Patton, 2009), have led to a series of papers exploring the 
influence of school (Evans-Whipp et al., 2013) and parent policies and practices as 
explanations for these differences.  
Conclusions 
This study provided the first accurate cross-national comparison of sexual 
activity for state representative samples of adolescents aged 13 - 15, attending school 
in the states of Victoria, Australia and Washington, US. The findings show mostly 
cross-national similarities with slightly higher sexual activity in Grade 7 in 
Washington State and a high number of young Victorians engaged in sexual activity 
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by Grade 9. The findings recommend evaluation of Victoria’s harm minimisation 
policies, in that a significant proportion of students in Victoria engage in sexual 
activity that may be increasing their risk of unplanned pregnancy and transmission of 
sexually transmitted disease through lack of consistent contraception use, frequent 
sex, and a high number of partners. Although the picture is somewhat better in 
Washington, a surprisingly high number of risky sex markers are also present by 
Grade 9. Future research should continue to monitor and cross-nationally compare 
early adolescent sexual behaviour and use comparative evaluation evidence to 
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IYDS student sample characteristics 
 Victoria Washington 







Male 46% 48.80% 
Grade 8 
  







Male 46.88% 49.55% 
Grade 9 
  


















Washington Victoria Washington Victoria 
  
% % % % 
  
 
[95% CI] [95% CI] [95% CI] [95% CI] 
Wave 1 (Grade 7) Ever had sex n = 428 n = 331 n = 449 n = 388 
  
4.7 2.0 4.1* 1.1* 
  
[2, 7.4] [0.4, 3.6] [2.2, 5.9] [0.07, 2.1] 
Wave 2 (Grade 8) Ever had sex n = 441 n = 330 n = 449 n = 374 
  
6.6 7.2 6.2 7.2 
  
[3.9, 9.2] [4.5, 9.8] [3.7, 8.7] [3.9, 10.5] 
Wave 3 (Grade 9) Past-year sex n = 433 n = 318 n = 445 n = 386 
  
13.9 15.7 14.8* 20.9* 
  
[9.8, 17.9] [11.8, 19.6] [10.8, 18.8] [16.5, 25.3] 
 
Ever had sex n = 405 n = 298 n = 421 n = 367 
  
18.5 19.0 20.1 22.6 
  
[13.4, 23.6] [14.6, 23.4] [15.2, 25.1] [17.9, 27.3] 






Table 3.  
Past-year risky sexual behaviours of sexually active students in Grade 9 (n = 268) 
 Male Female 
 
Washington Victoria Washington Victoria 
 n = 65 n = 52 n = 71 n = 80 
 % % % % 
 [95% CI] [95% CI] [95% CI] [95% CI] 
Had sex 3 or more times 53.9 52.6 57.0 55.3 
 [42.4, 65.4] [36.6, 68.6] [43.3, 70.7] [43.0, 67.6] 
Had more than 3 sexual 
partners 
30.4 44.6 19.0* 34.7* 
 [19.7, 41.1] [29.6, 59.5] [10.4, 27.7] [23.9, 45.5] 
No/inconsistent use of 
condoms 
34.4 20.4 36.8 49.0 
 [22.6, 46.2] [3.2, 34.6] [23.0, 50.7] [38.5, 59.5] 
No/inconsistent use of non-
condom contraceptive  
79.4 74.4 70.1 71.2 
 [68.8, 90.0] [64.3, 84.5] [56.7, 83.6] [61.0, 81.5] 
Did not always use any 
contraceptives 
28.4 18.8 27.4 43.8 
 [16.8, 39.9] [6.4, 31.1] [14.8, 40.1] [32.4, 55.2] 
Non-use of condom at most 
recent sex 
28.9 20.3 21.6 30.9 
 [17.5, 40.4] [5.6, 35.0] [11.4, 31.7] [19.8, 41.9] 
Sex resulted in pregnancy 
one or more times 
2.5 5.5 9.6 7.0 
 [-1.0, 6.0] [-2.5, 13.6] [0.8, 18.4] [1.4, 12.6] 
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The effect of early sex on adolescent health is not well understood, and 
longitudinal cross-national studies are needed to guide public health 
recommendations. A cross-nationally matched study of students in Victoria, 
Australia and Washington State, United States investigated the effect of early sex (by 
Grade 8) on Grade 9 risk behaviors and depression. Self-reports from 1,596 students 
were used to predict Grade 9 reports of sexual risk behaviors as well as antisocial 
behavior, substance use, and depressive symptoms, adjusting for prior risk behavior 
and potential confounding variables. Negative binomial regression analyses indicated 
cross-national diversity in rates of adolescent problem behavior. Early sex was a 
significant predictor of middle adolescent risky sex behavior, substance use, and 
antisocial behavior in the two states. State-level interactions indicated that early sex 
was a stronger predictor of substance use and antisocial behavior for youth in 
Victoria compared to Washington. 
Keywords: adolescence, longitudinal, problem behavior theory, sexual behavior, 




Sex is a healthy and normative human experience; however studies of sexual 
behavior in early adolescence are rare. Adolescent sexual behavior has frequently 
been conceptualized in terms of risk, with early sexual engagement being one of the 
key ‘problem behaviors’ identified in Problem Behavior Theory (PBT; Jessor & 
Jessor, 1977).  In addition to the externalizing problem behaviors of PBT, early sex 
has also been linked to increased rates of internalizing problems such as depression 
(Fanti & Henrich, 2010; Hallfors et al., 2005; Meier, 2007). However, little of this 
research has used a longitudinal, prospective methodology which could better assess 
the developmental consequences of early sex in order to guide public health 
recommendations.  
The average age of first sex is 17.1 years in the United States (Centers for 
Disease Control and Prevention, 2013), and in Australia the median age is 18 years 
for males and 17 years for females (Rissel, Richters, Grulich, de Visser, & Smith, 
2003). Although a variety of definitions for “early sex” have been used by 
researchers, such as sex by the age of 14, 15, or 16, respectively (Buttmann et al., 
2014), (Magnusson et al., 2012), and (Madkour et al., 2010; Spriggs & Halpern, 
2008), or sex by a specific school grade (O'Donnell et al., 2001), “early sex” is not 
defined by PBT. The present study investigates sexual behaviors in Grades 7 and 8 
(ages 13 to 14) and consequences in Grade 9 (average age 15), enabling an analysis 
of “early sex” before the mean and median ages of first sex in the United States 
(U.S.) and Australia. “Early sex” in this paper henceforth refers to sex during or 
before Grade 8.  
Cross-national research 
Cross-national research can illuminate cultural and contextual influences that 
affect development. Provided data collection and sampling is methodologically 
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consistent, identified cross-national differences in prevalence and longitudinal 
outcomes may be assessed for the influence of cultural and contextual factors that 
affect adolescent health (Pollet, Tybur, Frankenhuis, & Rickard, 2014; Santelli, 
Sandfort, & Orr, 2008).  
Comparisons of youth health behaviors in Australia and the U.S. are 
important as differences exist between the two countries in adolescent public health 
education policy and existing research demonstrates differences in associated 
behavior. For example, lower rates of adolescent substance use behaviors exist in the 
U.S., consistent with their substance use abstinence policy, while in Australia rates 
are higher, reflecting the harm minimization policy (McMorris et al., 2007; 
Toumbourou et al., 2009). 
It has been argued that Australia demonstrates better outcomes of sexual 
health due to the dominant policy approach of comprehensive sex education 
compared with the United States’ focus on abstinence-only education (Weaver et al., 
2005). A recent prevalence study of sexual behavior of adolescents in Grades 7, 8 
and 9 demonstrated few cross-national differences between the United States and 
Australia (Prendergast et al., 2016). However, where they were present, differences 
demonstrated less risky behavior in the United States (Prendergast et al., 2016).  This 
suggests the need for further longitudinal cross-national exploration of the 
relationship between sexual behavior and risk, and other key outcomes.  
Early Sex and Sexual Risk 
Studies about early sexual behavior are relatively rare, with far greater 
information available for sexual behavior among older adolescents (Albert et al., 
2003). Even fewer studies exist looking at the longitudinal outcomes in middle 
adolescence associated with early sexual behavior, with reports focusing on 
outcomes in late adolescence and adulthood (Magnusson et al., 2012; Scott et al., 
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2011). However, knowledge about proximal outcomes associated with early sex is 
useful in identifying youth at greater risk of pregnancy and sexually transmitted 
infection (STI), which may have immediate and longer term consequences. The early 
course of sexual behavior may indicate later trajectories of risky behavior (Fergus et 
al., 2007). For example, Finer and Philbin (2013) found that girls who began having 
sex before age 14 are subsequently less likely to use contraception and took longer to 
begin using any contraceptive. In a separate study, boys who had sex before age 14 
were significantly more likely to exhibit risk-taking behavior by adulthood, although 
no proximal outcomes during adolescence were measured (Buttmann et al., 2014). 
Although the rate of pregnancy in early adolescents is low overall, for girls who are 
sexually experienced, the rate has been found to be as high as 15% (Albert et al., 
2003). Early age at first intercourse is associated with increased risk of STI in later 
adolescence, although this association appears to weaken by young adulthood 
(Kaestle et al., 2005). However, risky sex in middle adolescence is associated for 
women with increased risk of STI and unintended birth in young adulthood (Scott et 
al., 2011). 
Early Sex, Substance Use, and Antisocial Behavior  
First sex before the age of 15 has been longitudinally associated with 
significantly increased rates of adult substance use amongst females (Rojas et al., 
2010), and substance use disorders for both genders in adulthood (Cornelius et al., 
2007). To the authors’ knowledge, no longitudinal studies have reported more 
proximal adolescent substance use outcomes associated with sex before age 15, but a 
strong relationship was identified between alcohol and illicit drug use and recent 
sexual activity amongst adolescents in Grades 9 - 12 (Anderson & Mueller, 2008). 
Early sex also predicts increased antisocial behavior, or delinquency, in longitudinal 
studies (Armour & Haynie, 2007; McCarthy & Casey, 2008), although there have 
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been recent questions as to whether or not this is a causal link (Butera, Lanza, & 
Coffman, 2014). 
Early Sex and Depression  
Co-occurring internalizing and externalizing problems in childhood are 
known to increase the likelihood of risky behaviors in adolescence (Fanti & Henrich, 
2010). One such internalizing problem is depression, which has been cross-
sectionally linked with aspects of risky sex such as multiple partners and non-use of 
contraception (Kosunen, Kaltiala-Heino, Rimpelä, & Laippala, 2003). Depression 
and other mental health issues have been longitudinally studied as a predictor of 
early engagement in sexual activity, but the available evidence indicates a weak 
association at most (Zimmer-Gembeck & Helfand, 2008). Early sex as a predictor of 
later depression has been less widely studied, but early age at first sex was found to 
predict depression 1 year later in the National Longitudinal Study of Adolescent 
Health (Hallfors et al., 2005); an effect which was stronger amongst females and if 
the intimate relationship subsequently dissolved after first sex (Meier, 2007). Other 
research using the same data has indicated that the association appears to disappear 
by adulthood (Spriggs & Halpern, 2008). Nonetheless, the current evidence indicates 
at least a short-term increase in rates of depression associated with early first sex. 
Finally, establishing the longitudinal effects of early sex needs to carefully 
control for pre-existing factors that could explain early engagement in sexual 
behavior and later consequences. A review of 35 longitudinal studies investigated a 
range of developmental correlates of early, middle, and late adolescent sexual debut, 
but these were largely focused on predictors of sexual debut (depression, 
socioeconomic status, and early onset child conduct problems), and not outcomes 
associated with sexual debut (Zimmer-Gembeck & Helfand, 2008).  
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The Present Study 
The primary purpose of this study was to better understand the effect that 
early sexual engagement has on risky behaviors and depressive symptoms in middle 
adolescence. It sought to answer these questions: 1) does early adolescent sexual 
behavior predict riskier behavior 1 to 2 years later with regard to the PBT domains of 
risky sex, substance use, and antisocial behavior, as well as depression; and 2) is this 
effect consistent cross-nationally. The following hypotheses were thus determined: 
H1. Early sex would be a significant predictor of higher rates of Grade 9 PBT 
behaviors of risky sex, substance use, and antisocial behavior. 
H2. Early sex would be a significant predictor of higher rates of internalizing 
problems as indicated by symptoms of depression.  
H3. No significant cross-national differences would be observed in the 
longitudinal associations between predictor and outcome variables. 
Method 
Participants 
We analyzed data collected as part of the International Youth Development Study 
(IYDS). The IYDS is a longitudinal study that recruited representative samples of 
students in 2002 in the states of Washington, U.S. and Victoria, Australia. The study 
covered different aspects of adolescent and youth development, including family and 
community influences, education, substance use, delinquency and sexual health. 
Parents who gave consent for their child’s involvement also consented to be 
contacted for a short telephone interview in the first year of the study, which asked 
about family demographic factors. Using a two-stage cluster sampling approach, an 
initial sample of 5,769 students in Grades 5, 7, and 9 was recruited from government, 
Catholic, and independent schools from the states of Washington and Victoria. Of 
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the eligible sample, this represented a participation rate of 74.8% in Washington and 
73.5% in Victoria. A more in-depth description of the sampling and recruitment can 
be found in McMorris et al. (2007). 
Data for the present paper were taken from the middle cohort (n = 1,888), who 
were in Grade 7 for the first wave of data collection in 2002, and Grades 8 and 9 for 
the subsequent waves of data collection. A total of 41 students from Victoria and 16 
from Washington were excluded on the basis of dishonesty. This was determined if, 
in any one wave of data collection, students indicated they were ‘not honest at all’ in 
their surveys, if they reported use of a fake drug, or if they reported using illicit drugs 
more than 120 times in the last 120 days.  
Students from Catholic schools in Victoria were excluded from analyses (206 in 
Wave 1; 202 in Wave 2; 194 in Wave 3) as we did not receive permission from the 
Melbourne Catholic diocese to question students about sexual behavior. In 
Washington, a small number of school districts also denied permission to ask these 
questions, and students from these schools have been excluded from analyses (33 in 
Wave 1; 23 in Wave 2, and 52 in Wave 3).  
The final analytic sample is composed of students who were honest and were 
questioned about sex, totaling 1,596 students across the two states in Wave 1. 
Retention for subsequent waves was high, with analytic samples of 1,594 students in 
Wave 2 and 1,564 in Wave 3, respectively (overall IYDS retention rates can be 
found in McMorris et al., 2007).  
Measures 
Early sex. The independent variable was early age of first sex; students 
answering ‘yes’ to the question ‘have you ever had sex’ in Grade 7 and/or Grade 8 
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were coded ‘1’, and students that answered ‘no’ in both waves were coded ‘0’. To 
minimize the effect of telescoping bias, if students reported yes in Grade 7 and 
subsequently reported no in Grade 8, they were still coded as having had sex. 
Risky sex. In order to create an outcome measure of Wave 3 sexual risk 
behavior, three variables were combined: frequency, number of partners, and 
contraception use. As these variables used different metrics, responses were coded as 
0 - 3 for each variable, standardized, and scores were summed to create a total sexual 
risk score ranging from 0 - 9, consistent with prior sexual risk research (Capaldi, 
Stoolmiller, Clark, & Owen, 2002; Fergus et al., 2007). Cronbach’s alpha was 
calculated for the three items and indicated excellent internal consistency (α = .91). 
Frequency. Students who reported having had sex more than 40 times in the past 
year were coded as ‘3’, if they reported sex between 6 and 39 times they were coded 
as ‘2’, sex 1 - 5 times ‘1’, and no sex in the past year ‘0’.  
Contraception. The survey asked about past-year use of both condom 
contraception and other methods of contraception (birth control pills, the patch, 
Norplant, spermicides, or contraceptive sponges), so it was important to take into 
account use of both types of contraception to assess risk. Students who reported sex 
in the past year were asked about past-year contraception use, and were coded ‘3: 
never/rarely use any contraception’ if they answered that they ‘never use’ or ‘use less 
than half the time’ both types of contraception. A ‘2: sometimes use one type of 
contraception’ was coded if they responded ‘half the time’ or ‘most of the time’ to 
both, or responded ‘half the time’ or ‘most of the time’ to one type and ‘does not 
apply to my situation’ to one type. A ‘1: always use one type of contraception’ was 
coded if they responded with ‘always’ on one type, but not both; and were coded ‘0: 
always use both types of contraception’ if they responded ‘always’ to both. Those 
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who reported no past-year sex were also coded ‘0’. If they responded ‘does not 
apply’ to both, but had answered yes to having had sex in the past year, they were 
excluded from the analysis (n = 14).  
Number of partners. This measure was also collapsed into the 0 - 3 scale. Given 
that three or more partners in the past year has previously been noted to be a risky 
marker of sex (Fortenberry, 1997), this response was coded ‘3.’ Students were coded 
‘2’ if they reported two partners, ‘1’ if they reported one partner, and ‘0’ if there was 
no past-year sex.  
Substance use. Substance use was measured by combining responses to 
questions about past-month use, similar to the measure previously reported in 
Toumbourou et al. (2009). Students were asked to report the frequency of use in the 
past 30 days for each of nine types of substances: alcohol (more than a few sips), 
marijuana, LSD or psychedelics, cocaine or crack, glue aerosols or other inhalants, 
stimulants, ecstasy, heroin, other illegal drugs. Students responded on an 8-point 
scale ranging from ‘never’ (0) to ‘40+ times’ (7). We also asked “How frequently 
have you smoked cigarettes in the past 30 days?” with an 8-point response scale 
ranging from ‘not at all’ (0) to ‘40+ cigarettes per day’ (7). Responses from all 10 
items were summed into a cumulative measure of substance use, with a possible 
range of 0 - 70. Cronbach’s alpha was calculated for each wave used in the analyses 
and determined to be acceptable (Wave 1 α = .61; Wave 3 α = .70).  
Antisocial behavior. Antisocial behavior was measured by responses to nine 
questions as follows: “How many times in the past year have you been suspended 
from school; carried a weapon; stolen something worth more than $5/$10 (Australian 
survey/U.S. survey); sold illegal drugs; stolen or tried to steal a motor vehicle such as 
a car or motorcycle; been arrested; attacked someone with the idea of seriously 
hurting them; been drunk or high at school; taken a handgun to school?” (McMorris 
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et al., 2007). Students responded on an 8-point scale ranging from ‘never’ (0) to ‘40+ 
times’ (7) and summed into a cumulative measure of antisocial behavior with a 
possible range of 0 - 63. Cronbach’s alpha was calculated for each wave used in the 
analyses and determined to be acceptable and good, respectively (Wave 1 α = .64; 
Wave 3 α = .81). 
Depression. Depressive symptoms were measured using items from the Short 
Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995), such as “I felt 
miserable and unhappy” and asked students to rate themselves over the last 30 days. 
Students responded on a 3-point scale ranging from ‘not true’ (0) to ‘true’ (2). Scores 
were a continuous measure, ranging from 0 to 26, with higher scores denoting more 
symptoms of depression. The SMFQ has previously been reported to have good 
internal reliability (Cronbach’s α = .85; Angold et al., 1995), which was supported in 
our analyses (Wave 1 α = .88; Wave 3 α = .92).  
Other variables. Potential confounders of the relationship between early sex and 
outcomes, such as prior substance use, antisocial behavior, and depression, as well as 
socioeconomic status (SES) were also measured in Wave 1. Measures of substance 
use, antisocial behavior, and depression were calculated as listed above across all 
three waves of data; SES was calculated by averaging parents’ report of years of 
parental education and income. Scores of SES were calculated for 97% of the student 
sample, and scores ranged from 1 - 3, with a statistically higher average score in 
Washington than Victoria, t(1544) 5.79, p < 0.001 (M = 2.05, SD = 0.38 and M = 
1.93, SD = 0.50, respectively).  
Analysis 
Analyses used Stata 12.0 for Windows (StataCorp, 2011). The Stata ‘svyset’ 
procedure was used to account for the clustering of students within schools and the 
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Wave 1 sample design. Multicollinearity was ruled out as the mean variance inflation 
factor (VIF) for age, gender, state, early sex, and the aforementioned potential 
confounders was calculated to be 1.18, which is in the acceptable range (O’Brien, 
2007).  
The predictive effect of early sex on Grade 9 outcomes of risky sex, 
substance use, antisocial behavior, and depression were estimated using multivariate 
regression, controlling for potential confounders of the relationship between early 
sex and outcomes, as well as age, gender, and state location. Three regression models 
were run; one each for the states of Victoria and Washington, and a pooled state 
regression model. Where a significant state difference was identified in the pooled 
model, an additional regression was run with a state by early sex interaction term 
and, where significant, reported as the final model. Univariate prevalence statistics 
were also calculated for each of the Grade 9 outcomes.  
The Grade 9 outcome variables were skewed in distribution, so ordinary least 
squares regression was not appropriate for use. Poisson regression was also 
inappropriate, as the mean and variance of these variables were non-equal. 
Therefore, negative binomial regression was selected for analysis. Incident rate ratios 
(IRRs) were calculated to assess the contribution to increasing one additional unit of 
incident outcome for a one unit increase in each of the predictors that were included 
in the multivariate negative binomial regression model. We calculated both adjusted 
and unadjusted IRRs for each outcome of interest (i.e., risky sex, substance use, 
antisocial behavior, and depression) at Wave 3, with 95% confidence intervals for 
each estimate. Adjusted IRRs (AIRRs) account for the effect of preexisting potential 
confounders on the incident outcome, which in these analyses were Wave 1 
depression, substance use, antisocial behavior, and family SES, and thus should be a 




Males comprised 47.6% of the sample; males and females were equally 
represented across states, 
2
(1, N = 1596) = 1.21, p = .271. Victorian students were 
slightly younger, t (1594) 6.98, p < 0.001 (Victoria M = 12.9, SD = 0.4; Washington 
M = 13.1, SD = 0.4). Key descriptive data of other Wave 1 and Wave 3 variables are 
presented in Table 1. Further information about distribution of scores has been 
included under the relevant subheading.  
We first observed rates of the independent variable, early sex. The majority had 
not had early sex (91.1%); 3.5% reported sex by Grade 7, and a further 5.5% 
reported sex by Grade 8. A more comprehensive report on the prevalence of sexual 
behavior in Grades 7, 8, and 9 is available in Prendergast et al. (2016). 
Risky Sex 
In Grade 9, the majority of students (83.6%) received a score of zero for risky 
sexual behaviors; 5.3% had a score of 1 to 3; 9.2% had a score of 4 to 6, and 1.9% 
had a score of 7 to 9. Analyses revealed no significant prevalence difference by state.  
Incident rate ratios for Grade 9 behavior outcomes are shown in Table 2. 
Notably, having early sex predicted a six- to sevenfold increased likelihood Grade 9 
risky sex behavior in the unadjusted pooled state model. After adjustment for Wave 1 
factors, the effect of early sex on Grade 9 risky sex remained significant in the 
pooled sample. Substance use and family SES were also significant in the adjusted 
pooled state model, with higher Grade 7 substance use predicting an increased 
incidence of Grade 9 risky sex, and higher family SES predicting a decreased 
incidence of Grade 9 risky sex. 
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Gender and state were not significant predictors of Wave 3 risky sex. Inclusion of 
an interaction term did not indicate a significant effect for early sex by state. The 
results for the pooled model shown in Table 2 do not account for the interaction 
term, as it was non-significant.  
Substance Use 
Just over half of Grade 9 students (52.3%) reported zero past-month substance 
use. A further 18.6% scored 1 (equating to 1 - 2 times past-month use of one 
substance), 10.6% scored 2, and 5.6% scored 3. The remaining 9% ranged from 4 - 
29. Fewer Victorian students were abstinent from substance use, with 38.5% 
reporting zero use (scores ranged from 0 - 29), compared to 63.1% of Washington 
students (range 0 - 20).  
As shown in Table 3, early sex predicted a three- to fourfold increase in Grade 9 
substance use for both states. When we adjusted for confounders, early sex remained 
a strong predictor of Grade 9 substance use (AIRR = 2.05, p < 0.01 [95% CI 1.60, 
2.64]; not shown in Table 3 due to the interaction effect outlined below). In the 
adjusted pooled state model, female gender, Grade 7 depression, and Grade 7 
substance use also predicted a higher probability of Grade 9 substance use, while 
being from Washington or having a higher family SES predicted lower substance 
use.  
Analyses revealed a significant state-level interaction, with a stronger predictive 
effect for early sex in Victoria than in Washington on Grade 9 substance use (AIRR 
= 1.69, p < 0.05 [95% CI 1.06, 2.70]). Results in Table 3 show the model that adjusts 
for this interaction. 
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In Victoria, female gender predicted an increased rate of Grade 9 substance use, 
while higher family SES predicted lower substance use. In Washington, higher Grade 
7 depression predicted higher Grade 9 substance use.  
Antisocial Behavior 
The majority of Grade 9 students (64.8%) reported zero antisocial behavior; 
13.9% reported a score of 1, 6.4% reported a score of 2, and 4.4% reported a score of 
3. The remaining 8.4% reported scores of 4 - 34. Across states, 66.4% of Victorian 
students and 63.7% of Washington students reported zero antisocial behavior.  
In adjusted pooled state analyses, early sex predicted a twofold increased rate of 
Grade 9 antisocial behavior (AIRR = 2.17, p < 0.01 [95% CI 1.37, 3.45]; not shown 
in Table 4 due to the interaction effect outlined below). Grade 7 depression, 
substance use, and antisocial behavior also predicted increased rates of Grade 9 
antisocial behavior. Lower rates of Grade 9 antisocial behavior were predicted by 
female gender and having higher family SES. 
A significant state interaction was found: for Victoria students, early sex 
predicted a greater than twofold increased rate of Grade 9 antisocial behavior 
compared to students in Washington who had early sex (AIRR = 2.42, p < 0.05; 
95%CI 1.06, 5.53). Results in Table 4 show the model that adjusts for this 
interaction.  
Depression 
Compared to other outcomes, depression scores were closer to a normal 
distribution, with an overall mean score of 7.7. The mean in Victoria was 8.1, and in 
Washington it was 7.3. 
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Results in Table 5 demonstrate that across states, female gender and Grade 7 
depressive symptoms predicted increased Grade 9 depressive symptoms. Although a 
significant effect was found in the unadjusted model for Grade 8 sex on Grade 9 
depression (IRR = 1.25, p < 0.05 [95% CI 1.03, 1.51]), this did not persist when we 
adjusted for other variables. Being in Washington was associated with a decreased 
rate of Grade 9 depressive symptoms in adjusted analyses. No significant state 
interaction was found for early sex.  
Discussion 
This study demonstrated that in longitudinal analyses, early sex predicted 
increased rates of problem behaviors by Grade 9 after controlling for earlier behavior 
and other variables. Our first hypothesis was supported, with significantly higher 
rates of Grade 9 risky sex, substance use, and antisocial behavior being associated 
with having had early sex. Our second hypothesis was not supported as outcomes of 
Grade 9 depression were unaffected by early sex. Our third and final hypothesis 
received partial support. Significant state interaction effects were not found for risky 
sex or depression, but Grade 8 sex predicted higher rates of substance use and 
antisocial behavior in Victoria compared to Washington.  
The present research utilized a longitudinal design to observe behavior during 
the early adolescent period, being one of the few international studies to use a 
standardized methodology with state-representative and large samples of young 
adolescents followed with little attrition. In an earlier cross-sectional analysis of 
these data, there were few state differences in the prevalence of risky sex markers 
such as contraceptive use and more frequent sex (Prendergast et al., 2016). The 
present study extends these findings by analyzing these data longitudinally. Studies 
of very early adolescent sexual behavior are limited, but generally support the notion 
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that earlier sex leads to poorer outcomes (O'Donnell et al., 2001; Sandfort, Orr, 
Hirsch, & Santelli, 2008).  
Our first hypothesis was strongly supported, with early sex predicting a 
twofold increased rate of antisocial behavior and substance use 1 year later, and a 
fourfold increase in risky sex 1 year later. The present study supports previous 
findings that sex before age 14 amongst girls predicts lower rates of contraceptive 
use (Finer & Philbin, 2013), and extends these findings with the observation that sex 
at an early age predicts higher rates of risky sex across both genders and across youth 
in two states. Although the follow-up period in the present study does not extend to 
adulthood, the results support prior findings that sex before age 14 increased adult 
risky sex among males (Buttmann et al., 2014). The present study advances prior 
research in that the analyses account for earlier behavior or problems and potential 
confounding variables. The study is also based on prospective self-report, whereas 
prior studies have been retrospective (Buttmann et al., 2014; Finer & Philbin, 2013). 
The present finding that early sex predicted risky sex goes some way toward 
providing an explanation for findings that early sex predicts increased rates of STI in 
later adolescence (Kaestle et al., 2005). 
Prior research has found that early sex is associated with increased rates of 
adult substance use and substance use disorder in adulthood (Cornelius et al., 2007; 
Rojas et al., 2010). Increased substance use has also been associated with recent sex 
in later adolescence (Anderson & Mueller, 2008). Uniquely, the present study looked 
at the proximal consequences of early sex and found support for the hypothesis that it 
would lead to increased rates of substance use. The present study also supports prior 
findings of increased delinquency 1 year after early sexual debut (Armour & Haynie, 
2007), confirming the same result in two different country cohorts.  
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The hypothesis regarding depression was not supported, with adjusted 
analyses finding no effect for early sex on depressive symptoms 1 to 2 years later. 
This is in contrast to prior findings in this area (Hallfors et al., 2005; Meier, 2007). 
Both of the aforementioned studies conducted analyses using data from the National 
Longitudinal Study of Adolescent Health, so the difference may be due in part to 
their older sample (although age was accounted for by analyses, students were from 
Grades 7 - 12 in Wave 1 from that study, compared to Grade 7 only in Wave 1 of the 
present study), or larger analytic sample, enabling greater power to detect a small 
effect. However, our analyses also controlled for different prior behaviors and other 
variables, notably preexisting substance use and antisocial behavior, which neither of 
the aforementioned studies included. Unadjusted analyses for the pooled state and 
Washington-only models did find an effect for early sex, but this became non-
significant in adjusted analyses, indicating that our included variables may better 
explain the effect found in previous studies.  
 Finally, we found partial support for our third hypothesis, finding no state 
difference for outcomes of risky sex or depression but differences for substance use 
and antisocial behavior. The state difference for the prevalence of substance use was 
previously reported in analyses using the same data set, finding that students from 
Victoria generally had higher rates of alcohol, tobacco, and inhalant use, while 
Washington students reported higher rates of marijuana use (McMorris et. al., 2007). 
The present analysis used a cumulative measure for substance use and found more 
prevalent substance use in Victoria than Washington. Additionally, we found that 
students from Victoria who had early sex had a small but significant increase in their 
likelihood of substance use compared to Washington students who had early sex. The 
same state interaction effect was found for Grade 9 outcomes of antisocial behavior. 
Compared to their Washington counterparts, Victorian students who had engaged in 
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early sex had a significantly larger increase in antisocial behavior by Grade 9. 
However, prevalence of Grade 9 antisocial behavior was similar across states, in line 
with the findings of McMorris et al. (2007). 
The mechanism by which early sex leads to riskier outcomes is not tested in 
the present study, although PBT posits that early sex is a behavior that clusters 
together with other risky behaviors. One theory as to why Grade 8 sex may be riskier 
in Victoria could relate to the higher rate of substance use in Victoria (Toumbourou 
et al., 2009). Higher rates of regretted sex due to alcohol are also more evident in 
Victoria than in Washington (Toumbourou et al., 2009). In the present study’s 
adjusted state models, Wave 1 substance use still had a direct effect on both Grade 9 
risky sex and antisocial behavior in Victoria, but did not for either of these outcomes 
in Washington. Sex has been suggested to strengthen relationship bonds, and 
subsequent antisocial or conventional behaviors through these relationships (Simons, 
Stewart, Gordon, Conger, & Elder Jr, 2002); non-romantic sexual relationships are 
also more likely than romantic sexual relationships to predict later delinquency 
(Harden & Mendle, 2011). Alcohol may play a role in mediating these relationships 
by making it more likely that sex occurs due to impaired decision making or reduced 
inhibition, and subsequent sexual relationships may strengthen ties to antisocial 
peers.  
Limitations 
The present study has many methodologically sound design features, 
including a strong cross-nationally matched longitudinal data set. However, 
limitations are important to note. Firstly, there was no explicit test of policy 
differences that existed in the two countries as this was outside of aims of this project 
when data were collected. Thus we recognize that this study is unable to draw 
conclusions with regard to the specific effect of policy on behavior. Rather, we 
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suggest that the results of the present study should inform and justify future policy 
analyses in this area.  
Secondly, as in much of the sexual behavior literature, survey responses are 
self-reported and thus vulnerable to cognitive biases of recall and positive appraisal. 
First sex has been shown to be more reliably reported than other sexual behaviors, 
(Capaldi, 1996; McFarlane & St Lawrence, 1999), and the majority of youth do not 
revise their report when they are older (Goldberg et al., 2014). However, self-report 
measures are known to be vulnerable to recall bias for a range of behaviors, not just 
sexual behavior (Fenton, Johnson, McManus, & Erens, 2001).  
Third, in order to gain ethical clearance, our self-reported sex questions were 
required to be asked in general terms in early adolescence, so were not defined 
beyond the question ‘have you ever had sex’. Thus, the specific risk denoted by an 
affirmative response (such as STI and pregnancy) may differ by individual and time-
point.  
  In the present study, 22 of the 50 students who reported that they had sex in 
Wave 1 subsequently changed their response in Wave 2. When analyses were run 
excluding this group the effects of early sex were slightly stronger. We have retained 
these inconsistent cases in the present analysis as the change in report may be due to 
a change in comprehension of having “had sex” at different points in time, given that 
the interpretations can vary widely even amongst university age samples (Byers, 
Henderson, & Hobson, 2009; Sanders et al., 2010).  
Very early sex is known to have a much higher likelihood of representing the 
presence of sexual abuse, especially among girls (Finer & Philbin, 2013; Kastbom et 
al., 2015). Thus, a possible limitation may be the absence of a measure of sexual 
abuse. As the proportion of respondents who experienced abuse in this sample is not 
known, but should be considered when interpreting results, particularly given that 
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childhood sexual abuse is a strong and persistent predictor of young adult risky sex 
(Epstein, Bailey, Manhart, Hill, & Hawkins, 2014).  
 The present cross-national study analyzed longitudinal data for only 3 years 
in middle adolescence. In longitudinal studies with longer durations, the effect of 
early sex on later harmful outcomes appears to weaken (Epstein et al., 2014; Kaestle 
et al., 2005; Spriggs & Halpern, 2008). However, negative outcomes proximal to 
early sex are still important for understanding the developmental process that may 
lead to related harms in early and later adulthood.    
The age of the data could raise questions as to its contemporary applicability, 
having been collected in 2002 – 2004. However, the Australian National Survey of 
Secondary Students and Sexual Health reported rates of Grade 10 sexual intercourse 
that have remained generally consistent in the five surveys conducted from 1992 to 
2013 (Prendergast et al., 2016). In the U.S., data collected in 2003 and 2012 show 
similar rates of sexual intercourse by age 13 or Grade 8 to those reported in the 
present study (Prendergast et al., 2016). Rates of contraception use and STI have also 
remained largely consistent during the past decade in the U.S. (Park, Scott, Adams, 
Brindis, & Irwin, 2014). Without contrary evidence indicating a behavioral shift in 
either of these countries, and combined with the relative rarity of data relating to 
sexual behavior in this age group, we would argue that the results of the present 
study provide an important contribution.  
Implications 
Our findings have important implications for public health: not only is there a 
notable proportion of students in Grade 8 and younger who are having sex, this 
behavior is a strong predictor of other risky behaviors during a sensitive 
developmental period. There was no significant state interaction for early sex as a 
predictor of risky sex 1 year later, revealing similar significant effects across states. 
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The cross-national similarity of findings and consistency with earlier studies suggests 
that public health policy should advise that sex prior to age 15 is likely to pose risks 
for healthy adolescent development. However, it also suggests that risky sexual 
behavior outcomes from sexual behavior before Grade 8 may not simply be an 
artifact of national social and policy context.  
Future cross-national comparisons could improve understanding of the 
mechanisms by which early sex influences adolescent development by evaluating 
policy and program interventions. Further cross-national analysis of longitudinal 
outcomes of sexual behavior at different ages would also help to improve 
understanding.  
Comprehensive sex education that covers risk reduction does not begin in 
Australia until Grade 9 (Smith et al., 2011). Thus it is possible the failure to find 
cross-national differences in the present study may have been due to comparisons 
occurring prior to Australian students being exposed to these programs.   
Increased substance use and antisocial behavior were also significantly 
predicted by early sex in both states. However, in contrast to the risky sex outcome, a 
significant state interaction was found for substance use and antisocial behavior, 
indicating that Victorian students who engage in early sex are at greater risk of these 
outcomes compared to their Washington peers. As the present analyses controlled for 
prior substance use and antisocial behavior, the cross-nationally different outcome 
associated with early sex is more confidently associated with variations in the social 
and policy context. Existing research has suggested a relationship between 
adolescent alcohol use and risky sex among adolescents in Victoria (Agius, Taft, 
Hemphill, Toumbourou, & McMorris, 2013). School alcohol use policies in 
Australia and the United States have been shown to affect drinking behavior (Evans-
Whipp, Plenty, Catalano, Herrenkohl, & Toumbourou, 2013). As well, Australia and 
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the United States have differing approaches to substance use policies with the former 
emphasizing harm minimization and the latter taking a zero-tolerance or abstinence 
approach (Evans-Whipp et al., 2013). The results of the present study indicate such 
policy differences may impact on the relationship between early sex and outcomes of 
substance use and antisocial behavior. However, further investigation would help in 
moving beyond speculation to better understand how these differences arise.   
Conclusions 
This is one of few longitudinal cross-national studies that have investigated 
the relationship between very early sex and middle adolescent consequences. The 
effect of early sex appears to have adverse effects on adolescent outcomes cross-
nationally, although there may be state-specific differences relating to substance use 
that exacerbate these effects. Preventing or delaying first sex among early 
adolescents regardless of their broader profile of problem behaviors appears to be an 
objective that should be adopted by public health programs internationally. This 
conclusion does not however constitute an endorsement of abstinence-only education 
programs. Rather, the prevalence of early first sex may help to provide a measure of 






Albert, B., Brown, S., & Flanigan, C. M. (2003). 14 and younger: The sexual 
behavior of young adolescents (Summary). Washington, DC: National 
Campaign to Prevent Teen Pregnancy. 
Anderson, J. E., & Mueller, T. E. (2008). Trends in sexual risk behavior and 
unprotected sex among high school students, 1991-2005: The role of 
substance use. Journal of School Health, 78(11), 575-580. doi: 
10.1111/j.1746-1561.2008.00348.x 
Angold, A., Costello, E. J., Messer, S. C., Pickles, A., Winder, F., & Silver, D. 
(1995). Development of a short questionnaire for use in epidemiological 
studies of depression in children and adolescents. International Journal of 
Methods in Psychiatric Research, 5, 237-249.  
Armour, S., & Haynie, D. (2007). Adolescent sexual debut and later delinquency. 
Journal of Youth & Adolescence, 36(2), 141-152. doi: 10.1007/s10964-006-
9128-4 
Butera, N., Lanza, S., & Coffman, D. (2014). A framework for estimating causal 
effects in latent class analysis: Is there a causal link between early sex and 
subsequent profiles of delinquency? Prevention Science, 15(3), 397-407. doi: 
10.1007/s11121-013-0417-3 
Buttmann, N., Nielsen, A., Munk, C., Frederiksen, K., Liaw, K., & Kjaer, S. K. 
(2014). Young age at first intercourse and subsequent risk-taking behaviour: 
An epidemiological study of more than 20,000 Danish men from the general 




Byers, E. S., Henderson, J., & Hobson, K. M. (2009). University students' definitions 
of sexual abstinence and having sex. Archives of Sexual Behavior, 38(5), 665-
674. doi: 10.1007/s10508-007-9289-6 
Capaldi, D. M. (1996). The reliability of retrospective report for timing first sexual 
intercourse for adolescent males. Journal of Adolescent Research, 11(3), 375-
387. doi: 10.1177/0743554896113006 
Capaldi, D. M., Stoolmiller, M., Clark, S., & Owen, L. D. (2002). Heterosexual risk 
behaviors in at-risk young men from early adolescence to young adulthood: 
Prevalence, prediction, and association with STD contraction. Developmental 
Psychology, 38(3), 394-406. doi: 10.1037/0012-1649.38.3.394 
Centers for Disease Control and Prevention. (2013). Key statistics from the National 
Survey of Family Growth. from 
http://www.cdc.gov/nchs/nsfg/key_statistics/s.htm#vaginalsexual 
Cornelius, J. R., Clark, D. B., Reynolds, M., Kirisci, L., & Tarter, R. (2007). Early 
age of first sexual intercourse and affiliation with deviant peers predict 
development of SUD: A prospective longitudinal study. Addictive Behaviors, 
32(4), 850-854. doi: 10.1016/j.addbeh.2006.06.027 
Epstein, M., Bailey, J. A., Manhart, L. E., Hill, K. G., & Hawkins, J. D. (2014). 
Sexual risk behavior in young adulthood: Broadening the scope beyond early 
sexual initiation. Journal of Sex Research, 51(7), 721-730. doi: 
10.1080/00224499.2013.849652 
Fanti, K. A., & Henrich, C. C. (2010). Trajectories of pure and co-occurring 
internalizing and externalizing problems from age 2 to age 12: Findings from 
the National Institute of Child Health and Human Development Study of 




Fenton, K. A., Johnson, A. M., McManus, S., & Erens, B. (2001). Measuring sexual 
behaviour: Methodological challenges in survey research. Sexually 
Transmitted Infections, 77(2), 84-92. doi: 10.1136/sti.77.2.84 
Fergus, S., Zimmerman, M. A., & Caldwell, C. H. (2007). Growth trajectories of 
sexual risk behavior in adolescence and young adulthood. American Journal 
of Public Health, 97(6), 1096-1101. doi: 10.2105/ajph.2005.074609 
Finer, L. B., & Philbin, J. M. (2013). Sexual initiation, contraceptive use, and 
pregnancy among young adolescents. Pediatrics, 131(5), 886-891. doi: 
10.1542/peds.2012-3495 
Fortenberry, J. D. (1997). Number of sexual partners and health lifestyle of 
adolescents: use of the AMA guidelines for adolescent preventive services to 
address a basic research question. Archives of Pediatrics and Adolescent 
Medicine, 151(11), 1139. doi: 10.1001/archpedi.1997.02170480069010 
Goldberg, S. K., Haydon, A. A., Herring, A. H., & Halpern, C. T. (2014). 
Longitudinal consistency in self-reported age of first vaginal intercourse 
among young adults. Journal of Sex Research, 51(1), 97-106. doi: 
10.1080/00224499.2012.719169 
Hallfors, D. D., Waller, M. W., Bauer, D., Ford, C. A., & Halpern, C. T. (2005). 
Which comes first in adolescence—sex and drugs or depression? American 
Journal of Preventive Medicine, 29(3), 163-170. doi: 
10.1016/j.amepre.2005.06.002 
Harden, K., & Mendle, J. (2011). Adolescent sexual activity and the development of 
delinquent behavior: The role of relationship context. Journal of Youth & 
Adolescence, 40(7), 825-838. doi: 10.1007/s10964-010-9601-y 
Jessor, R., & Jessor, S. L. (1977). Problem behavior and psychosocial development: 
A longitudinal study of youth. New York: Academic Press. 
94 
 
Kaestle, C. E., Halpern, C. T., Miller, W. C., & Ford, C. A. (2005). Young age at 
first sexual intercourse and sexually transmitted infections in adolescents and 
young adults. American Journal of Epidemiology, 161(8), 774-780. doi: 
10.1093/aje/kwi095 
Kastbom, Å. A., Sydsjö, G., Bladh, M., Priebe, G., & Svedin, C. (2015). Sexual 
debut before the age of 14 leads to poorer psychosocial health and risky 
behaviour in later life. Acta Paediatrica, 104(1), 91-100. doi: 
10.1111/apa.12803 
Kosunen, E., Kaltiala-Heino, R., Rimpelä, M., & Laippala, P. (2003). Risk-taking 
sexual behaviour and self-reported depression in middle adolescence – a 
school-based survey. Child: Care, Health and Development, 29(5), 337-344. 
doi: 10.1046/j.1365-2214.2003.00357.x 
Madkour, A. S., Farhat, T., Halpern, C. T., Godeau, E., & Gabhainn, S. N. (2010a). 
Early adolescent sexual initiation and physical/psychological symptoms: A 
comparative analysis of five nations. Journal of Youth and Adolescence, 
39(10), 1211-1225. doi: 10.1007/s10964-010-9521-x 
Madkour, A. S., Farhat, T., Halpern, C. T., Godeau, E., & Gabhainn, S. N. (2010b). 
Early adolescent sexual initiation as a problem behavior: A comparative 
study of five nations. Journal of Adolescent Health, 47(4), 389-398. doi: 
10.1016/j.jadohealth.2010.02.008 
Magnusson, B. M., Masho, S. W., & Lapane, K. L. (2012). Early age at first 
intercourse and subsequent gaps in contraceptive use. Journal of Women's 
Health, 21(1), 73-79. doi: 10.1089/jwh.2011.2893 
McCarthy, B., & Casey, T. (2008). Love, sex, and crime: Adolescent romantic 




McFarlane, M., & St Lawrence, J. S. (1999). Adolescents' recall of sexual behavior: 
Consistency of self-report and effect of variations in recall duration. Journal 
of Adolescent Health, 25(3), 199-206. doi: 10.1016/S1054-139X(98)00156-6 
McMorris, B. J., Hemphill, S. A., Toumbourou, J. W., Catalano, R. F., & Patton, G. 
C. (2007). Prevalence of substance use and delinquent behavior in 
adolescents from Victoria, Australia and Washington State, United States. 
Health Education & Behavior, 34(4), 634-650. doi: 
10.1177/1090198106286272 
Meier, A. M. (2007). Adolescent first sex and subsequent mental health. American 
Journal of Sociology, 112(6), 1811-1847. doi: 10.1086/512708  
O'Donnell, L., O'Donnell, C. R., & Stueve, A. (2001). Early sexual initiation and 
subsequent sex-related risks among urban minority youth: the Reach for 
Health Study. Perspectives on Sexual and Reproductive Health, 33(6), 268-
275. doi: 10.2105/AJPH.2003.026567 
O’Brien, R. M. (2007). A caution regarding rules of thumb for variance inflation 
factors. Quality & Quantity, 41(5), 673-690. doi: 10.1007/s11135-006-9018-6 
Park, M. J., Scott, J. T., Adams, S. H., Brindis, C. D., & Irwin, C. E., Jr. (2014). 
Adolescent and young adult health in the United States in the past decade: 
Little improvement and young adults remain worse off than adolescents. 
Journal of Adolescent Health, 55(1), 3-16. doi: 
10.1016/j.jadohealth.2014.04.003 
Pitts, M., & Rahman, Q. (2001). Which behaviors constitute “having sex” among 
university students in the UK? Archives of Sexual Behavior, 30(2), 169-176. 
doi: 10.1023/a:1002777201416 
Prendergast, L. E., Leung, R., Toumbourou, J. W., Taft, A., McMorris, B. J., & 
Catalano, R. F. (2016). Sexual behavior in early adolescence: A cross-
96 
 
national comparison of Australian and United States youth. Australian 
Journal of Psychology, doi: 10.1111/ajpy.12118  
Rissel, C. E., Richters, J., Grulich, A. E., de Visser, R. O., & Smith, A. M. (2003). 
Sex in Australia: First experiences of vaginal intercourse and oral sex among 
a representative sample of adults. Australia and New Zealand Journal of 
Public Health, 27(2), 131-137. doi: 10.1111/j.1467-842X.2003.tb00800.x 
Rojas, P., Kim, S., de la Rosa, M., Dillon, F. R., & Niyonsenga, T. (2010). 
Intergenerational associations between a consensual childhood sexual 
experience and adult substance abuse among Latina mothers and daughters. 
International Journal of Women's Health, 2, 13-22. doi: 
10.2147/IJWH.S7179 
Sanders, S. A., Hill, B. J., Yarber, W. L., Graham, C. A., Crosby, R. A., & 
Milhausen, R. R. (2010). Misclassification bias: Diversity in 
conceptualisations about having 'had sex'. Sexual Health, 7(1), 31-34. doi: 
10.1071/SH09068 
Sandfort, T. G., Orr, M., Hirsch, J. S., & Santelli, J. (2008). Long-term health 
correlates of timing of sexual debut: Results from a national US study. 
American Journal of Public Health, 98(1), 155-161. doi: 
10.2105/AJPH.2006.097444 
Scott, M. E., Wildsmith, E., Welti, K., Ryan, S., Schelar, E., & Steward-Streng, N. R. 
(2011). Risky adolescent sexual behaviors and reproductive health in young 
adulthood. Perspectives on Sexual and Reproductive Health, 43(2), 110-118. 
doi: 10.1363/4311011 
Simons, R. L., Stewart, E., Gordon, L. C., Conger, R. D., & Elder Jr, G. H. (2002). A 
test of life-course explanations for stability and change in antisocial behavior 
97 
 
from adolesence to young adulthood. Criminology, 40(2), 401-434. doi: 
10.1111/j.1745-9125.2002.tb00961.x 
Spriggs, A. L., & Halpern, C. T. (2008). Sexual debut timing and depressive 
symptoms in emerging adulthood. Journal of Youth and Adolescence, 37(9), 
1085-1096. doi: 10.1007/s10964-008-9303-x 
StataCorp. (2011). Stata statistical software: Release 12. College Station, TX: 
StataCorp LP.  
Toumbourou, J. W., Hemphill, S. A., McMorris, B. J., Catalano, R. F., & Patton, G. 
C. (2009). Alcohol use and related harms in school students in the USA and 
Australia. Health Promotion International, 24(4), 373-382. doi: 
10.1093/heapro/dap037 
Zimmer-Gembeck, M. J., & Helfand, M. (2008). Ten years of longitudinal research 
on U.S. adolescent sexual behavior: Developmental correlates of sexual 
intercourse, and the importance of age, gender and ethnic background. 




Grant support was provided by the National Institute on Drug Abuse (R01-
DA012140-05), the National Institute on Alcoholism and Alcohol Abuse 
(R01AA017188-01) and the Australian National Health and Medical Research 
Council (project numbers 594793, 1047902 and 1087781). The content is solely the 
responsibility of the authors and does not necessarily represent the official views of 
the National Institute on Drug Abuse, National Institute on Alcoholism and Alcohol 
Abuse or the Australian National Health and Medical Research Council. The funding 
bodies had no role in study design, collection, analysis or interpretation of the data, 
report writing, or decisions to submit manuscripts. The authors wish to express their 













Description of Variables, Waves 1 and 3 
    
Total Sample  Victoria  Washington 
 
 
n M SD Range Skew Kurtosis 
 
n M SD Range Skew Kurtosis  n Mean SD Range Skew Kurtosis 
Wave 1 (Grade 7) Depression 1590 7.09 5.60 0-26 1.05 3.69 
 
716 7.23 5.30 0-26 0.94 3.39  874 6.98 5.70 0-26 1.14 3.88 
 
Substance use 1595 0.57 1.46 0-17 4.60 32.70 
 
718 0.70 1.37 0-12 3.46 19.82  877 0.46 1.51 0-17 5.40 40.93 
 
Antisocial behavior  1594 0.79 1.95 0-19 4.05 25.10 
 
717 0.58 1.71 0-19 5.37 42.31  877 0.96 2.11 0-18 3.38 18.09 




    
  
     
 
Wave 3 (Grade 9) Risky sex 1505 0.77 1.83 0-9 2.29 7.10 
 
674 0.85 1.93 0-9 2.14 6.35  831 0.70 1.75 0-9 2.43 7.83 
 Depression 1549 7.70 6.55 0-26 1.03 3.31 
 
688 8.15 6.68 0-26 0.98 3.20  861 7.34 6.43 0-26 1.07 3.40 
 Substance use 1561 1.51 2.68 0-29 3.26 18.71 
 
695 1.91 2.87 0-29 3.18 19.36  866 1.19 2.48 0-20 3.37 17.39 
 
Antisocial behavior 1561 1.37 3.50 0-51 5.75 52.93 
 














n = 1409 
 
n = 622 
 
n = 787 
 
Unadjusted IRR (95% C.I.) Adjusted IRR (95% CI)   Unadjusted IRR (95% C.I.) Adjusted IRR (95% CI)   Unadjusted IRR (95% C.I.) Adjusted IRR (95% CI) 
Age 
1.95** [1.35, 2.83] 1.55* [1.07, 2.26] 
 
1.58 [0.95, 2.62] 1.77 [0.98, 3.18] 
 
2.83** [1.70, 4.71] 1.61 [0.98, 2.64] 
Female 1.00 [0.76, 1.33] 1.23 [0.88, 1.73] 
 
1.15 [0.82, 1.61] 1.48 [0.89, 2.45] 
 
0.87 [0.56, 1.37] 1.16 [0.71, 1.89] 
Washington 0.93 [0.66, 1.30] 1.05 [0.74, 1.48] 
 
- - - - 
 
- - - - 
Early sex 6.79** [5.36, 8.59] 4.44** [3.35, 5.87] 
 
6.99** [5.18, 9.43] 5.90** [3.70, 9.42] 
 
6.79** [4.72, 9.77] 3.56** [2.44, 5.18] 
Wave 1 
depression 
1.06** [1.03, 1.09] 1.03 [1.00, 1.06] 
 
1.07** [1.03, 1.11] 1.02 [0.97, 1.07] 
 
1.05** [1.02, 1.09] 1.03 [1.00, 1.07] 
Wave 1 
substance use 
1.53** [1.35, 1.74] 1.36** [1.14, 1.62] 
 
1.55** [1.27, 1.89] 1.64** [1.24, 2.17] 
 
1.52** [1.26, 1.82] 1.11 [0.95. 1.31] 
Wave 1 antisocial 
behavior 
1.18** [1.11, 1.24] 1.02 [0.91, 1.14] 
 
1.13 [0.97, 1.32] 0.78 [0.12, 5.22] 
 
1.22** [1.12, 1.32] 1.06 [0.94, 1.20] 
Family SES 0.34** [0.22, 0.49] 0.41** [0.28, 0.60] 
 
0.46** [0.30, 0.72] 0.42** [0.25, 0.71] 
 
0.19** [0.10, 0.36] 0.35** [0.18, 0.66] 
Interaction term for early sex x Victoria not included in adjusted model as it was nonsignificant (AIRR = 1.77, p > 0.05 [95% CI 0.98, 3.20]). 












n = 1459 
 
n = 641 
 
n = 818 
 
Unadjusted   [95% C.I.] 
    IRR 
Adjusted       [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR 
Age 1.12 [0.90, 1.38] 1.06 [0.84, 1.34] 
 
1.26 [0.95, 1.66] 1.15 [0.84, 1.58] 
 
1.25 [0.92, 1.70] 0.97 [0.68, 1.40] 
Female 1.27* [1.04, 1.55] 1.25* [1.03, 1.51] 
 
1.29 [0.97, 1.71] 1.30* [1.01, 1.67] 
 
1.20 [0.91, 1.59] 1.26 [0.93, 1.70] 
Washington 0.63** [0.50, 0.80] 0.68** [0.53, 0.87] 
 
- - - - 
 
- - - - 
Early sex  3.46** [2.72, 4.40] 1.59* [1.11, 2.28] 
 
3.63** [2.57, 5.14] 2.60** [1.84, 3.66] 
 
3.65** [2.66, 4.99] 1.66* [1.11, 2.47] 
Wave 1 
depression 
1.07** [1.05, 1.09] 1.03** [1.02, 1.05] 
 
1.06** [1.04, 1.09] 1.02 [1.00, 1.05] 
 
1.08** [1.06, 1.10] 1.04** [1.02, 1.07] 
Wave 1 
substance use 
1.50** [1.38, 1.62] 1.29** [1.17, 1.42] 
 
1.47** [1.31, 1.66] 1.35** [1.21, 1.51] 
 




1.17** [1.07, 1.28] 1.05 [0.97, 1.14] 
 
1.21* [1.03, 1.43] 1.01 [0.88, 1.15] 
 
1.22** [1.09, 1.36] 1.08 [0.97, 1.20] 
Family SES 0.57** [0.44, 0.73] 0.71** [0.56, 0.90] 
 
0.65** [0.50, 0.86] 0.68** [0.52, 0.89] 
 
0.50** [0.31, 0.80] 0.80 [0.49, 1.30] 
Interaction term for early sex x Victoria is included in adjusted model (AIRR = 1.69, p < 0.05 [95% CI 1.06, 2.70]). 












n = 1459 
 
n = 642 
 
n = 817 
 
Unadjusted   [95% C.I.] 
    IRR 
Adjusted       [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR 
Age 1.27 [0.94, 1.73] 0.80 [0.60, 1.05] 
 
1.31 [0.78, 2.20] 0.88 [0.56, 1.37] 
 
1.13 [0.77, 1.65] 0.74 [0.51, 1.08] 
Female 0.64** [0.48, 0.84] 0.66** [0.53, 0.83] 
 
0.70 [0.47, 1.06] 0.70* [0.51, 0.97] 
 
0.61* [0.41, 0.90] 0.66* [0.47, 0.92] 
Washington 1.41* [1.05, 1.90] 1.44* [1.06, 1.95] 
 
- - - - 
 
- - - - 
Early sex  3.58** [2.48, 5.17] 1.43 [0.93, 2.20] 
 
3.67** [1.91, 7.05] 3.38** [1.64, 6.95] 
 
3.39** [2.12, 5.41] 1.56* [1.02, 2.38] 
Wave 1 
depression 
1.08** [1.06, 1.11] 1.04** [1.02, 1.06] 
 
1.08** [1.03, 1.12] 1.03 [0.99, 1.07] 
 
1.08** [1.06, 1.11] 1.05** [1.02, 1.07] 
Wave 1 substance 
use 
1.42** [1.31, 1.55] 1.21** [1.09, 1.34] 
 
1.48** [1.25, 1.75] 1.27** [1.08, 1.49] 
 
1.42** [1.27, 1.58] 1.16 [0.99, 1.36] 
Wave 1 antisocial 
behavior 
1.37** [1.23, 1.53] 1.21** [1.08, 1.36] 
 
1.42** [1.18, 1.71] 1.28** [1.07, 1.54] 
 
1.35** [1.18, 1.55] 1.19* [1.03, 1.38] 
Family SES 0.67* [0.49, 0.93] 0.70** [0.52, 0.95] 
 
0.64* [0.43, 0.95] 0.66* [0.45, 0.96] 
 
0.58 [0.31, 1.08] 0.77 [0.46, 1.29] 
Interaction term for early sex x Victoria is included in adjusted model (AIRR = 2.42, p < 0.05 [95% CI 1.06, 5.53]). 












n = 1448 
 
n = 635 
 
n = 813 
 
Unadjusted   [95% C.I.] 
    IRR 
Adjusted       [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR  
Unadjusted  [95% C.I.] 
    IRR 
Adjusted     [95% CI] 
    IRR 
Age 0.88* [0.77, 0.99] 0.96 [0.86, 1.08] 
 
0.89 [0.74, 1.08] 0.93 [0.79, 1.09] 
 
0.92 [0.78, 1.08] 1.00 [0.85, 1.18] 
Female 1.68** [1.53, 1.84] 1.56** [1.42, 1.70] 
 
1.61** [1.41, 1.83] 1.48** [1.32, 1.66] 
 
1.73** [1.52, 1.97] 1.62** [1.42, 1.86] 
Washington 0.87** [0.77, 0.98] 0.88* [0.79, 0.99] 
 
- - - - 
 
- - - - 
Early sex  1.25* [1.03, 1.51] 1.04 [0.87, 1.25] 
 
1.16 [0.87, 1.54] 0.96 [0.77, 1.21] 
 
1.35* [1.04, 1.76] 1.11 [0.85, 1.46] 
Wave 1 
depression 
1.07** [1.06, 1.08] 1.06** [1.06, 1.07] 
 
1.07** [1.06, 1.08] 1.06** [1.05, 1.07] 
 
1.07** [1.06, 1.08] 1.06** [1.05, 1.07] 
Wave 1 substance 
use 
1.05** [1.02, 1.09] 0.99 [0.96, 1.02] 
 
1.01 [0.96, 1.07] 0.97 [0.92, 1.02] 
 
1.07** [1.03, 1.12] 1.00 [0.97, 1.04] 
Wave 1 antisocial 
behavior 
1.00 [0.96, 1.04] 1.01 [0.98, 1.03] 
 
1.02 [0.97, 1.06] 1.02 [0.98, 1.06] 
 
1.00 [0.96, 1.04] 1.00 [0.97, 1.03] 
Family SES 0.82** [0.73, 0.92] 0.98 [0.88, 1.09]   0.82** [0.72, 0.93] 0.94 [0.83, 1.06]   0.87 [0.69, 1.09] 1.04 [0.86, 1.25] 
Interaction term for early sex x Victoria not included in adjusted model as non-significant (AIRR = 0.86, p > 0.05 [95% CI 0.63, 1.17]). 
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Limited longitudinal research has examined the adult health and behavioral 
outcomes associated with early adolescent sexual behavior. This paper examined 
whether adolescent sexual behavior predicted young adulthood health and social 
outcomes within longitudinal cohorts in Victoria, Australia.   
Methods 
Adolescents were recruited in 2002 to be state-representative of school students 
in Victoria, Australia and resurveyed in 2003 and 2004. The sample responded to a 
web-based survey as young adults in 2010/2011. Multivariate negative binomial 
regression models examined the predictive effect of sex by age 15 on young adult 
outcomes (average age 21) of sexual risk-taking, substance use, antisocial behavior 
and psychological distress (N = 2,147).  
Results 
After adjustment for other factors, sex by the age of 15 (early sex) predicted 
higher rates of young adult sexual risk taking such as  pregnancy, lifetime partners 
and sex without using a condom. Early sex also predicted higher rates of young adult 
substance use (alcohol, tobacco, and or illicit substance use) and antisocial behavior, 
but rates of adult psychological distress were not affected.  
Conclusions 
This study found that early adolescent sex had unique predictive effects on a 
range of adverse young adulthood outcomes. Public health policies should synthesize 
longitudinal data on the risks of early sexual behavior, while advocating evidence-




To establish early sexual initiation as a target for public health intervention, 
longitudinal research must demonstrate early sex is a causal contributor in negative 
health and social outcomes. This has not been achieved to date: a recent systematic 
review concluded that, although some early sexual initiators experience adverse 
sexual and reproductive outcomes, the current evidence is not strong enough to 
justify public health interventions to delay or reduce early sexual initiation 
(Heywood et al., 2015). 
Although early sexual initiation among adolescents has been widely 
researched and associated with a range of potentially negative outcomes in 
adolescence and adulthood, very little of this research has been truly longitudinal. 
Most studies have drawn from retrospective reports of age at sexual initiation 
(Heywood et al., 2015). While retrospective reports of age at first sex can be reliable, 
less salient and subjective psychosocial variables are more vulnerable to recall 
biases, making it difficult to account for their potential confounding effects (Henry, 
Moffitt, Caspi, Langley, & Silva, 1994). 
In 1983, using a longitudinal design guided by Problem Behavior Theory 
(PBT), Jessor and colleagues found that a younger age at first intercourse did not 
predict riskier sexual behaviors in adulthood, but did predict higher adult 
involvement in substance use (Jessor et al., 1983). In more recent studies, early 
initiation of sex has been associated with a higher number of lifetime sexual partners; 
likelihood of adolescent pregnancy; and incidence of sexually transmitted infections 
(STIs; Buttmann et al., 2014; Heywood et al., 2015). Problematic adult substance use 
has been found among young people who first initiated sex before ages 14, 15 and 16 
(Cornelius et al., 2007; Mason et al., 2010; Outlaw et al., 2011; Rojas et al., 2010). 
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Antisocial behavior has also been linked with earlier sexual debut (Armour & 
Haynie, 2007; Buttmann et al., 2014; Mason et al., 2010).  
Evidence for a longitudinal association of early sexual initiation and 
depression in adolescence is mixed, with some finding a relationship (Hallfors, 
Waller, Bauer, Ford, & Halpern, 2005; Meier, 2007) and others finding no 
relationship (Prendergast, Toumbourou, McMorris, Taft, & Catalano, 2016). If it 
exists, it appears the longitudinal effect of early sexual initiation on depression 
becomes non-significant by adulthood (Spriggs & Halpern, 2008), but there has been 
little other research investigating this outcome. 
With insufficient research to provide clear universal guidelines, adolescent 
sexual behavior is addressed differently in public health policies depending upon the 
country.  For example, along with increased use of contraception and the reduction of 
STIs, delaying sexual initiation has been a major goal of sexuality education policies 
in the United States (US) (American Public Health Assocation (APHA), 2014).  
However, US programs aimed exclusively at delaying or reducing sexual initiation 
through widespread abstinence-only approaches have been criticized as ineffective 
(Santelli et al., 2006). In contrast, sexuality education in Australia has not focused on 
abstinence-only but instead at the development of risk-reducing behaviors among 
youth (Smith et al., 2011). However, it is unclear whether the Australian approach is 
effective. There were few differences in risk-reducing sexual behaviors such as 
contraception use evident in a comparison of youth in Grade 9 from the states of 
Victoria, Australia and Washington, US (Prendergast, Leung, et al., 2016). Co-
occurring risky sex and excessive alcohol use were found to be prevalent in the late 
adolescent age period in Victoria (Agius et al., 2013). There is also longitudinal 
evidence that early first sex is a stronger 1-year predictor in Victoria than 
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Washington of substance use and antisocial behavior (Prendergast, Toumbourou, et 
al., 2016). To date there have been no longitudinal studies examining the effects of 
adolescent sexual behavior on adult health and social outcomes in Australia.  
The present study aimed to examine the effect of early adolescent sexual 
initiation on outcomes in adulthood among a sample of Australian young people. 
“Early” sex has been defined in the literature in different ways such as: sex by the 
age of 14 (Buttmann et al., 2014), 15 (Magnusson et al., 2012), or 16, (Spriggs & 
Halpern, 2008), or sex by a specific school grade (O'Donnell et al., 2001). Sexual 
behaviors have been well documented among adolescents from Grades 10-12 in 
Australia by the National Surveys of Australian Secondary Students and Sexual 
Health (Mitchell et al., 2014). However, until recently, little was known about sexual 
behavior of adolescents in Grades 7-9 in Australia (Prendergast, Leung, et al., 2016). 
Thus in the present study we have investigated outcomes of first sex by Grade 9, and 
defined first sex as early when initiated at or before age 15.  
Hypotheses are outlined below: 
H1 Early initiators would have greater rates of adult sexual risk behaviors, 
indicated by pregnancy, lifetime sexual partners, and unprotected sexual behavior 
patterns.  
H2 Early initiators would demonstrate higher adult rates of other problem 
behaviors such as antisocial behavior and substance use. 
H3 Early initiators will not demonstrate any differences on a measure of adult 





Data were collected as part of the International Youth Development Study 
(IYDS), a longitudinal study of young people in the states of Washington, USA and 
Victoria, Australia examining a range of adolescent development topics.  
Students were recruited from Grades 5, 7 and 9 in government, Catholic and 
independent schools across the two states. Protocols were approved by the relevant 
ethics committees. A more in-depth description of the sampling, recruitment and 
survey administration procedures can be found in previous IYDS publications 
(Heerde et al., 2015).  
Data for the present paper were taken from all three cohorts of students in 
Victoria. Students in the youngest, middle and oldest cohorts were in Grades 5, 7 and 
9 respectively when recruited in 2002 (N = 2,884, 73.5% of those approached). 
Questions relating to sexual behavior were first asked in Grade 7 and covariates were 
assessed in Grade 9. As cohorts were in Grade 9 at different waves of the study, their 
characteristics are presented separately. A follow up survey was completed in 2010-
11 and achieved a retention rate of 84% across the three cohorts who were, on 
average, age 18, 21, and 23.  
Potential dishonesty was determined if students indicated they were ‘not honest 
at all’ in their survey response, they reported  use of a fake drug, or using illicit drugs 
more than 120 times in the last 120 days. Respondents were excluded from all 
analyses (n = 70) if they were dishonest on any adolescent survey. The final analytic 
sample comprised 2,147 participants with valid responses in Grade 9 and young 
adulthood; sample characteristics are presented in Table 1.  
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Some Catholic schools were not permitted to survey students about sexual 
behavior. However, these students were retained in the analyses as they were 
questioned about sexual behavior in the young adult follow up. Both missing sexual 
behavior information in Grade 9 and school type were included as control variables 
in the regression analysis.  
Measures 
Sexual behavior.  
Early sex: Three categories were determined for this measure: no sex by age 16, 
sex by age 15 and younger, and missing data. Students were placed into the category 
“sex by age 15 and below” if they answered “yes” in any wave to the question “have 
you ever had sex” when they were aged 15 or earlier, or if they reported an exact age 
at first sex of 15 and below. Students who answered affirmatively in one wave and 
subsequently changed their response in later waves did not have their status 
amended. Of those with missing data, 88.4% were students in Catholic schools that 
did not permit this question. Prevalence of each category is presented in Table 1.  
Adult sexual behavior: Two questions were continuous measures:  “How many 
sexual partners have you had in your lifetime?”; and “In your lifetime, how many 
times: have you been pregnant (if female); have you gotten someone pregnant (if 
male)”. Three more questions were categorical, and could only be answered if the 
student had answered yes to the question “In the past year, have you had sex, 
including vaginal, oral, or anal sex?” The first, “In the past year, how many times 
have you had sex (including vaginal, oral, or anal sex) outside of a steady 
relationship?”, used an 8-point scale ranging from “never” to “40+ times”. The 
second and third questions, “In the past year, how often have you had sex without 
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using a condom?” and “In the past year, how often have you had sex without using a 
condom outside of a steady relationship, used a 5-point scale ranging from “never to 
“always”. Finally, students rated their satisfaction with sexual relationships and 
experiences on a 10-point scale, ranging from “very unsatisfied” to “very satisfied”.  
Young adults did not have to report having had sex to answer this question.  
Substance use.  
Grade 9 substance use combined the total of responses on an 8-point scale 
ranging from never to 40+ times to the following questions: “In the past 30 days on 
how many occasions (if any) have you (each of: had more than just a few sips of an 
alcoholic beverage; used marijuana; used LSD or other psychedelics; used cocaine or 
crack; sniffed glue, breathed the contents of an aerosol spray can, or inhaled other 
gases or sprays in order to get high; used stimulants; used ecstasy; used heroin; used 
other illegal drugs”, and “How frequently have you smoked cigarettes in the past 30 
days?”, with an 8-point response scale ranging from ‘not at all’ to ‘40+ cigarettes per 
day’.  
Young adult past year tobacco use was measured with the question: “Have 
you smoked cigarettes in the past year?” Five response options were: “never”; “once 
or twice”; “once in a while but not regularly”, “regularly but not every day”; “almost 
every day or every day”.  
Young adult problematic alcohol use was measured using the Alcohol Use 
Disorders Identification Test (AUDIT). The AUDIT is a 10 – item brief screening 
tool for problems with alcohol use, including symptoms of dependence, heavy use 
and related problems (Saunders, Aasland, Babor, De la Fuente, & Grant, 1993). 




Young adult past year illicit substance use: “In the past year, on how many 
occasions, if any, have you used (each of: marijuana; LSD or other psychedelics; 
cocaine or crack; sniffed glue/inhalants; stimulants; ecstasy; heroin; and other illegal 
drugs)” with an 8-point response scale ranging from ‘never’ to  ‘40 or more times’. 
 
Antisocial behavior. 
Grade 9 antisocial behavior was measured by responses on an 8-point scale 
ranging from never to 40+ times to nine questions as follows: “How many times in 
the past year have you been suspended from school; carried a weapon; stolen 
something worth more than $5; sold illegal drugs; stolen or tried to steal a motor 
vehicle such as a car or motorcycle; been arrested; attacked someone with the idea of 
seriously hurting them; been drunk or high at school; or taken a handgun to school?” 
The mean number of responses was then combined into a cumulative measure of the 
number of antisocial behaviors.  
Young adult  antisocial behavior was measured by responses to ten questions 
as follows: “Have you ever (each of: carried a handgun; carried a knife; stolen 
anything worth more than $5 but less than $50; stolen something worth more than 
$50; sold illegal drugs such as marijuana, cocaine, LSD, or heroin; stolen or tried to 
steal a motor vehicle such as a car or motorcycle?; attacked someone with the idea of 
seriously hurting them; illegally accessed a computer network, system or files; 
purposely damaged or destroyed property or things that did not belong to you; got 
into physical fights with other people; or beat up someone so badly they probably 
needed a doctor?” Responses were dichotomized to either yes or no in the past year, 




Depression - Psychological distress.  
Grade 9 depressive symptoms were measured using the Short Mood and Feelings 
Questionnaire (Messer, Angold, Costello, & Loeber, 1995), designed to detect 
symptoms of depression in children and adolescents. Scores range from 0 to 26, 
determined by responses to thirteen statements indicating depressive symptoms over 
the last thirty days. 
Young adult psychological distress was measured with the Kessler Psychological 
Distress Scale (K10), designed for adult population studies. Scores range from 0 – 
40, with higher scores denoting higher risk of the presence of anxiety or depression 
(Andrews, 2003). 
Socioeconomic status. Family socioeconomic status (SES) was calculated from 
parental responses to two questions about number of years of education and income. 
Wave 1 was the only wave for which SES was determined. 
Analysis 
Analyses used Stata 12.0 for Windows (StataCorp, 2011). The Stata ‘svyset’ 
procedure was used to account for the clustering of students within the originally 
sampled school design. First, prevalence of each outcome was calculated from the 
analytic sample. Then, due to skewed distributions of outcome variables, negative 
binomial regression was used for multivariable analysis. In order to estimate the 
predictive effect of sexual behavior before age 15 on young adulthood outcomes, 
unadjusted and multivariate adjusted incident rate ratios (AIRR) were calculated for 
each outcome of interest, as well as 95% confidence intervals. Adjusted analyses 
controlled for substance use, antisocial behavior, depressive symptoms in Grade 9, 




Prevalence rates of each young adult outcome are presented in Table 2. 
Outcomes were generally skewed towards zero, thus we reported range and 
proportion reporting the lowest possible value, along with median response. For 
example, respondents could report up to 100 lifetime partners, but the median 
response was 3, with 15% of the sample reporting 0 lifetime partners.     
Incident rate ratios for these outcomes are presented below and in Table 3 for 
adult sexual behaviors and in Table 4 for adult substance use, antisocial behavior and 
psychological distress. In both tables, IRRs and AIRRs are presented only for the 
predictor of interest: “sex by age 15” and the covariates “follow up age” and gender, 
however values for the other covariates are available from the authors on request.  
Adult sexual behavior 
For students reporting early sex, sex by age 15 predicted an increased likelihood 
of more sexual partners in young adulthood compared to those who did not report 
sex by age 16 (AIRR=1.53, p<0.01). Sex before age 15 predicted an increased 
likelihood of being involved in pregnancy by young adulthood compared to those 
who did not report sex by age 16 (AIRR=1.84, p<0.01).  
Those who had sex before the age of 15 were no more likely to have increased 
rates of sex outside of serious relationships in adulthood compared to those who had 
sex after 16. There was no increased likelihood of sex outside a serious relationship 
without a condom for those who had sex before 15. Early age sex predicted an 
increased rate of sex without a condom in adulthood (AIRR=1.42, p>0.01).  
Early age sex predicted an increased rate of sexual satisfaction in adulthood 
compared to those who initiated after 15 (AIRR=1.09, p<0.05).  
118 
 
Substance use, antisocial behavior and psychological distress 
Those who initiated sex at or before 15 had increased rates of adulthood tobacco 
use (AIRR=1.38, p<0.01). Early age sex predicted increased rates of young adult 
alcohol problems (AIRR=1.19, p<0.05).  Those who had sex at or below age 15 had 
increased rates of young adulthood illicit substance use (AIRR=1.37, p<0.05). Those 
who had sex at or below age 15 had increased rates of young adult antisocial 
behavior (AIRR=1.44, p<0.01). Early age sex did not predict increased rates of 
young adult depressive symptoms.  
Discussion 
This study is the first to investigate outcomes of early sexual initiation in 
Australia, and is rare within a currently sparse body of longitudinal literature in this 
area. Sexual initiation before the age of 15 had a significant effect on a range of 
young adulthood outcomes. Our first hypothesis found some support, with early sex 
predictive of increased rates of pregnancy, lifetime sexual partners and sex without a 
condom. However, rates of sex outside a serious relationship (without a condom, and 
where contraception was not specified) were no different for early initiators of sex 
compared to others. Our second hypothesis was supported, with higher rates of 
cigarette use, illicit substance use, problems with alcohol use and antisocial behavior 
in adulthood for early initiators. Our third hypothesis was supported, with no 
differences in rates of psychological distress among early initiators compared to 
others.  
H1: Predicting sexual behavior 
The finding that early sex predicted increased lifetime sexual partners is 
consistent with prior research (Buttmann et al., 2014; Heywood et al., 2015). 
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Lifetime pregnancy involvement was also increased among early sexual initiators. 
Given this is a lifetime measure; it could be argued that early initiators are at greater 
risk of pregnancy due to increased time being sexually active. However, inconsistent 
or incorrect contraception use is also common among young initiators (Finer & 
Philbin, 2013; Prendergast, Toumbourou, et al., 2016), and pregnancy is 
proportionally higher for sexually active adolescents under 14 years compared to 
older sexually active adolescents (Albert et al., 2003).  
No difference was found for sex outside of a serious relationship or sex outside a 
serious relationship without a condom. Relationship context affects choice about 
contraception type among sexually active adolescents and adults (Manlove et al., 
2011; Manning, Longmore, & Giordano, 2000). The finding that early initiators were 
more likely to have sex without a condom may simply reflect that they were more 
likely to be in serious relationships.  
Finally, we found that early sexual initiators were significantly more satisfied 
with their sexual relationships. The development of sexual satisfaction is an 
important area in sex research. As there has been limited prior longitudinal research, 
we refrain from extensive interpretation of these findings until they are confirmed by 
further research. There was some evidence in the present study that the effect of early 
sexual initiation on satisfaction was associated with higher rates of adult serious 
romantic relationships.  
H2: Predicting substance use and antisocial behaviors 
The significant relationship between early sex and all the measured outcomes of 
problematic substance and antisocial behaviors was in line with prior studies 
(Armour & Haynie, 2007; Buttmann et al., 2014; Cornelius et al., 2007; Rojas et al., 
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2010). Although having had more than one adolescent romantic relationship has 
previously been found to predict adult antisocial behavior (Cui, Ueno, Fincham, 
Donnellan, & Wickrama, 2012), the present study found the effect of early sexual 
behavior was maintained after adjusting for a wide range of adolescent behavior.  
H3: Predicting psychological distress 
Results were consistent with prior findings of no effect for early first sex on 
adult outcomes of depression (Spriggs & Halpern, 2008). It is important that the 
effect of early sex is validly tested, as there has previously been considerable 
political and moral pressure to establish early and non-marital sex as psychologically 
harmful, despite insufficient evidence for this claim (Schalet et al., 2014).        
Strengths and limitations of the study 
This study presents unique data from an Australian sample, and takes a theory 
guided approach to investigating longitudinal outcomes of early first sex into 
adulthood. The IYDS project achieved a large sample and high retention rates (81%- 
87% across the three cohorts), enabling greater confidence in the validity of the 
reported findings. It also reports on a wide variety of young adult outcomes 
associated with early first sex.  
Our findings mirror those of Jessor and colleagues (Jessor et al., 1983), where 
indicators of PBT were also controlled to investigate the longitudinal outcomes of 
early sex.  Both studies found that, beyond existing adolescent problems, early sex 
raised risks for some adulthood sexual behavior and substance use. That similar 
results were found despite differences in time, sample size and country of research 
strengthens the case that reducing early sex should be a public health target.  
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However, study limitations are noted. Firstly, analyses relied exclusively on self-
report data, which are known to be susceptible to cognitive biases of recall and social 
desirability (Fenton et al., 2001). Secondly, in order to gain ethical clearance, we 
were required to ask questions about sex in general terms for students. To the 
question, “have you ever had sex” we noted that 18 total cases changed their 
response from ‘yes’ to ‘no’ for a subsequent wave of data collection. In keeping with 
our prior longitudinal study (Prendergast, Toumbourou, et al., 2016) we decided to 
retain these cases. This was to minimize telescoping bias, as well as the possibility of 
changed interpretation of the phrase “have sex”, which has been noted to vary widely 
even amongst older age samples (Byers et al., 2009).  
Finally, despite its strengths, we note that we can still only speculate regarding 
causal outcomes of early sexual initiation due to the non-experimental nature of the 
study. Although gender was an included variable in our analyses, we did not present 
separate results for males and females. We also note that our analysis does not take 
into account other potential contributing factors that have been noted by other 
researchers, such as relationship context (Manning et al., 2000), genetic and 
epigenetic factors (Donahue, Lichtenstein, Långström, & D'Onofrio, 2013), sexual 
orientation (Tornello, Riskind, & Patterson, 2014) and child onset pathways for early 
sexual initiation and problem behaviors (Smart, 2005). However, we would assert 
that it would be impossible to control for all known correlates of early sex, but that 
PBT is a cohesive and comprehensively researched theory within which to 
investigate these outcomes.  
Implications and conclusions 
On balance the current study confirms previous longitudinal studies and suggests 
there is sufficient data to include sex by age 15 as a risk factor for adult health and 
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social outcomes. Our results indicate that even if early sexual initiation is not the 
causal factor, it is a consistent marker of some adverse adult outcomes, and firmer 
public health guidelines about sex before this age would help to guide public health 
providers and educators.  
While policy makers and educators require straightforward information about 
the outcomes of early sex, our support for firmer public health guidelines does not 
mean that ineffective abstinence-only policies should be supported. As the present 
study confirms a range of prior research findings that early age sex may predict 
health and behavior problems, reducing rates of early age sex may be used as a 
measure of effectiveness for prevention and health promotion programs delivered to 
school-age youth. Programs such as the Gatehouse Project and the Seattle Social 
Development Project that take a holistic positive youth development approach, and 
do not focus on sexual health content have shown reductions in risky sexual behavior 
as well as improvements in other health outcomes (Gavin, Catalano, David-Ferdon, 




Agius, P., Taft, A., Hemphill, S. A., Toumbourou, J. W., & McMorris, B. J. (2013). 
Excessive alcohol use and its association with risky sexual behaviour: a 
cross‐sectional analysis of data from Victorian secondary school students. 
Australian and New Zealand Journal of Public Health, 37(1), 76-82. 
doi:10.1111/1753-6405.12014 
Albert, B., Brown, S., & Flanigan, C. M. (2003). 14 and younger: the sexual 
behavior of young adolescents. Summary: ERIC. 
American Public Health Assocation (APHA). (2014). Sexuality education as part of 




Andrews, G. (2003). K10 Symptom Scale. Clinical Research Unit for Anxiety and 
Depression. A World Health Organisation Collaborating Center. School of 
Psychiatry, University of New South Wales, 1. Retrieved from 
https://www.crufad.org/index.php/resources-for-clinicians/k-10-scale 
Armour, S., & Haynie, D. (2007). Adolescent Sexual Debut and Later Delinquency. 
Journal of Youth & Adolescence, 36(2), 141-152.  
Babor, T. F., Higgins-Biddle, J. C., Saunders, J. B., & Monteiro, M. G. (2001). The 
alcohol use disorders identification test (Vol. 2). Geneva, Switzerland: World 
Health Organization. 
Buttmann, N., Nielsen, A., Munk, C., Frederiksen, K., Liaw, K., & Kjaer, S. K. 
(2014). Young age at first intercourse and subsequent risk-taking behaviour: 
An epidemiological study of more than 20,000 Danish men from the general 
124 
 
population. Scandinavian Journal Of Public Health, 42(6), 511-517. 
doi:10.1177/1403494814538123 
Byers, E. S., Henderson, J., & Hobson, K. M. (2009). University students' definitions 
of sexual abstinence and having sex. Archives of Sexual Behavior, 38(5), 665-
674. doi:10.1007/s10508-007-9289-6 
Cornelius, J. R., Clark, D. B., Reynolds, M., Kirisci, L., & Tarter, R. (2007). Early 
age of first sexual intercourse and affiliation with deviant peers predict 
development of SUD: A prospective longitudinal study. Addictive Behaviors, 
32(4), 850-854. doi:10.1016/j.addbeh.2006.06.027 
Cui, M., Ueno, K., Fincham, F. D., Donnellan, M. B., & Wickrama, K. A. S. (2012). 
The association between romantic relationships and delinquency in 
adolescence and young adulthood. Personal Relationships, 19(2), 354-366. 
doi:10.1111/j.1475-6811.2011.01366.x 
Donahue, K. L., Lichtenstein, P., Långström, N., & D'Onofrio, B. M. (2013). Why 
does early sexual intercourse predict subsequent maladjustment? Exploring 
potential familial confounds. Health Psychology, 32(2), 180-189. 
doi:10.1037/a0028922 
Fenton, K. A., Johnson, A. M., McManus, S., & Erens, B. (2001). Measuring sexual 
behaviour: methodological challenges in survey research. Sexually 
Transmitted Infections, 77(2), 84-92. doi:10.1136/sti.77.2.84 
Finer, L. B., & Philbin, J. M. (2013). Sexual initiation, contraceptive use, and 
pregnancy among young adolescents. Pediatrics, 131(5), 886-891. 
doi:10.1542/peds.2012-3495 
Gavin, L. E., Catalano, R. F., David-Ferdon, C., Gloppen, K. M., & Markham, C. M. 
(2010). A review of positive youth development programs that promote 
125 
 
adolescent sexual and reproductive health. Journal of Adolescent Health, 
46(3), S75-S91. doi:10.1016/j.jadohealth.2009.11.215 
Hallfors, D. D., Waller, M. W., Bauer, D., Ford, C. A., & Halpern, C. T. (2005). 
Which Comes First in Adolescence—Sex and Drugs or Depression? 
American Journal of Preventive Medicine, 29(3), 163-170. 
doi:10.1016/j.amepre.2005.06.002 
Heerde, J. A., Toumbourou, J. W., Hemphill, S. A., Herrenkohl, T. I., Patton, G. C., 
& Catalano, R. F. (2015). Incidence and course of adolescent deliberate self-
harm in Victoria, Australia, and Washington State. Journal of Adolescent 
Health, 57(5), 537-544. doi:10.1016/j.jadohealth.2015.07.017 
Henry, B., Moffitt, T. E., Caspi, A., Langley, J., & Silva, P. A. (1994). On the 
'remembrance of things past': A longitudinal evaluation of the retrospective 
method. Psychological Assessment, 6(2), 92-101. doi:10.1037/1040-
3590.6.2.92 
Heywood, W., Patrick, K., Smith, A. M. A., & Pitts, M. K. (2015). Associations 
between early first sexual intercourse and later sexual and reproductive 
outcomes: a systematic review of population-based data. Archives of Sexual 
Behavior, 44(3), 531-569. doi:10.1007/s10508-014-0374-3 
Jessor, R., Costa, F., Jessor, L., & Donovan, J. E. (1983). Time of first intercourse: A 
prospective study. Journal of Personality and Social Psychology, 44(3), 608-
626. doi:10.1037/0022-3514.44.3.608 
Magnusson, B. M., Masho, S. W., & Lapane, K. L. (2012). Early age at first 
intercourse and subsequent gaps in contraceptive use. Journal of Women's 
Health, 21(1), 73-79. doi:10.1089/jwh.2011.2893 
Manlove, J., Welti, K., Barry, M., Peterson, K., Schelar, E., & Wildsmith, E. (2011). 
Relationship characteristics and contraceptive use among young adults. 
126 
 
Perspectives on Sexual and Reproductive Health, 43(2), 119-128. 
doi:10.1363/4311911 
Manning, W. D., Longmore, M. A., & Giordano, P. C. (2000). The relationship 
context of contraceptive use at first intercourse. Family Planning 
Perspectives, 32(3), 104-110. doi:10.2307/2648158  
Mason, W. A., Hitch, J. E., Kosterman, R., McCarty, C. A., Herrenkohl, T. I., & 
Hawkins, J. D. (2010). Growth in Adolescent Delinquency and Alcohol Use 
in Relation to Young Adult Crime, Alcohol Use Disorders, and Risky Sex: A 
Comparison of Youth from Low- versus Middle-Income Backgrounds. 
Journal of Child Psychology and Psychiatry, 51(12), 1377-1385. doi: 
10.1111/j.1469-7610.2010.02292.x. 
Meier, A. M. (2007). Adolescent First Sex and Subsequent Mental Health. American 
Journal of Sociology, 112(6), 1811-1847. doi: 10.1086/512708  
Messer, S. C., Angold, A., Costello, E. J., & Loeber, R. (1995). Development of a 
short questionnaire for use in epidemiological studies of depression in 
children and adolescents: Factor composition and structure across 
development. International Journal of Methods in Psychiatric Research, 5, 
251-262.  
Mitchell, A., Patrick, K., Heywood, W., Blackman, P., & Pitts, M. K. (2014). 
National Survey of Australian Secondary Students and Sexual Health 2013. 
Monograph series No. 97, Melbourne: Australian Research Centre in Sex 
Health and Society, La Trobe University. doi: 10.4225/50/557E59BB7EC17 
O'Donnell, L., O'Donnell, C. R., & Stueve, A. (2001). Early sexual initiation and 
subsequent sex-related risks among urban minority youth: the Reach for 




Outlaw, A. Y., Phillips, G., Hightow-Weidman, L. B., Fields, S. D., Hidalgo, J., 
Halpern-Felsher, B., & Green, J. (2011). Age of MSM sexual debut and risk 
factors: results from a multisite study of racial/ethnic minority YMSM living 
with HIV. Aids Patient Care and STDS, 25, S23-S29. 
doi:10.1089/apc.2011.9879 
Prendergast, L. E., Leung, R. K., Toumbourou, J. W., Taft, A., McMorris, B. J., & 
Catalano, R. F. (2016). Sexual behaviour in early adolescence: A 
cross‐national comparison of Australian and United States youth. Australian 
Journal of Psychology. doi:10.1111/ajpy.12118 
Prendergast, L. E., Toumbourou, J. W., McMorris, B. J., Taft, A., & Catalano, R. F. 
(2016). Longitudinal consequences of early sexual behavior: a cross-national 
comparison into middle adolescence. Unpublished Deakin Manuscript.  
Rojas, P., Kim, S., de la Rosa, M., Dillon, F. R., & Niyonsenga, T. (2010) 
Intergenerational associations between a consensual childhood sexual 
experience and adult substance abuse among Latina mothers and daughters. 
Vol. 2 (pp. 13-22). doi: 10.2147/IJWH.S7179 
Santelli, J., Ott, M. A., Lyon, M., Rogers, J., Summers, D., & Schleifer, R. (2006). 
Abstinence and abstinence-only education: a review of U.S. policies and 
programs. Journal of Adolescent Health, 38(1), 72-81. 
doi:10.1016/j.jadohealth.2005.10.006 
Saunders, J. B., Aasland, O. G., Babor, T. F., De la Fuente, J. R., & Grant, M. 
(1993). Development of the alcohol use disorders identification test 
(AUDIT). WHO collaborative project on early detection of persons with 




Schalet, A. T., Santelli, J. S., Russell, S. T., Halpern, C. T., Miller, S. A., Pickering, 
S. S., . . . Hoenig, J. M. (2014). Invited commentary: broadening the evidence 
for adolescent sexual and reproductive health and education in the United 
States. Journal of Youth and Adolescence, 43(10), 1595-1610. 
doi:10.1007/s10964-014-0178-8 
Smart, D. (2005). Patterns and precursors of adolescent antisocial behaviour: 
outcomes and connections: Australian Institute of Family Studies. 
Smith, A., Schlichthorst, M., Mitchell, A., Walsh, J., Lyons, A., Blackman, 
P., & Pitts, M. (2011). Sexuality education in Australian secondary schools 
2010. Australian Research Centre in Sex Health and Society, La Trobe 
University, Melbourne: doi: 10.4225/50/557E5B38F3323 
Spriggs, A. L., & Halpern, C. T. (2008). Sexual debut timing and depressive 
symptoms in emerging adulthood. Journal of Youth and Adolescence, 37(9), 
1085-1096. doi:10.1007/s10964-008-9303-x 
StataCorp. (2011). Stata Statistical Software: Release 12. College Station, TX: 
StataCorp LP.  
Tornello, S. L., Riskind, R. G., & Patterson, C. J. (2014). Sexual orientation and 
sexual and reproductive health among adolescent young women in the United 







Table 1.  
IYDS sample characteristics 
  






Young Middle Oldest 
    
 n = 2147 
 




19.0 21.0 23.0 
 
(SD; Range) 
 0.4 (13.8 - 16.5) 
 




44.7% 45.8% 46.0% 
  
 
















- - - 
  
 
     
Early sex No sex by age 16 
 61.30% 
 
- - - 
 
Sex at age 15 or below 
 14.40% 
 





- - - 
  
 




Prevalence of variables in young adult wave 
 
  n Range Lowest value (% of n) Median value 
Sexual behavior 
    
  
 
Lifetime number of partners 2102 0-100 0 (15.0%) 3 
 
Lifetime number of pregnancies 2095 0-10 0 (87.5%) 0 
 
Past year sex outside serious 
relationship 
2111 
Never - 40+ times 
(0-7) 
Never (72.4%) 0 
 
Past year sex without a condom 2098 
None of the time - Always 
(0-4) 
None of the time (37.8%) 




Past year sex without a condom outside 
serious relationship 
2097 
None of the time - Always 
(0-4) 
None of the time (79.4%) 
None of the time 
(0) 
 
Satisfaction with sexual relationships 
and experiences 
2107 1-10 1 (8.45%) 6 
Substance use  
    
  
 
Past year tobacco use 2134 
Never - Daily/almost daily 
(0-4) 
0 (44.2%) 
Once or twice 
(1) 
 
Problematic alcohol use (AUDIT 
score) 
 
2134 0-40 0 (8.1%) 6 
 
Past year illicit substance use 2135 0-63 0 (60.6%) 0 
Antisocial behavior 
    
  
 
Antisocial behaviors 2136 0-10 0 (76.6%) 0 
Psychological distress 
    
  
 





Incidence rate ratios of young adult sex behavior outcomes  
  
Lifetime partners Lifetime pregnancies 
Past year sex outside 
serious relationship 
Past year sex without a 
condom 
Past year sex outside 
serious relationship without 
condom 
Satisfaction with sexual 
relationships and experience 
 
n = 2102 n = 2095 n = 2111 n=2098 n = 2097 n = 2107 
 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
  95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 
Age at follow up 1.21** 1.53** 1.23** 1.55** 0.99 1.18 1.12** 1.10* 1.00 1.04 1.01 1.00 
 
1.15 - 1.27 1.33 - 1.78 1.12 - 1.35 1.13 - 2.12 0.93 - 1.05 0.97 - 1.44 1.08 - 1.15 1.00 - 1.21 0.94 - 1.07 0.82 - 1.32 1.00 - 1.03 0.94 - 1.07 
Female 0.73** 0.70** 1.50* 1.21 0.88 0.85 1.14** 1.10 0.93 0.83 1.03 1.05 
 
0.63 - 0.84 0.60 - 0.81 1.05 - 2.13 0.77 - 1.88 0.72 - 1.08 0.69 - 1.06 1.04 - 1.25 1.00 - 1.21 0.72 - 1.19 0.65 - 1.05 0.98 - 1.09 1.00 - 1.11 
Sex at/before age 15 a 2.14** 1.53** 3.32** 1.84** 1.21 0.91 1.71** 1.42** 1.69** 1.23 1.10* 1.09* 
 
1.77 - 2.59 1.27 - 1.83 2.38 - 4.63 1.35 - 2.51 0.92 - 1.59 0.69 - 1.20 1.55 - 1.89 1.25 - 1.63 1.21 - 2.35 0.87 - 1.72 1.02 - 1.18 1.01 - 1.18 
Missing sex data a 1.35** 1.56** 0.93 1.88* 1.05 1.50 1.06 1.06 1.07 1.37 0.97 0.98 
 
1.09 - 1.67 1.12 - 2.17 0.63 - 1.38 1.01 - 3.50 0.82 - 1.35 0.94 - 2.40 0.92 - 1.22 0.87 - 1.29 0.84 - 1.37 0.90 - 2.11 0.92 - 1.03 0.85 - 1.13 
Independent schools b 0.80 0.86 0.63 1.13 0.74** 0.81 0.86 0.92 0.84 0.95 0.99 1.01 
 
0.61 - 1.04 0.71 - 1.06 0.26 - 1.51 0.45 - 2.84 0.59 - 0.92 0.63 - 1.05 0.72 - 1.03 0.78 - 1.09 0.56 - 1.26 0.65 - 1.40 0.91 - 1.09 0.91 - 1.12 
Catholic schools b 1.00 0.79 0.50** 0.46* 0.84 0.61* 0.91 0.97 0.84 0.74 0.96 0.99 
 
0.80 - 1.25 0.57 - 1.09 0.35 - 0.72 0.25 - 0.84 0.65 - 1.08 0.38 - 0.98 0.79 - 1.06 0.78 - 1.19 0.66 - 1.06 0.48 - 1.15 0.90 - 1.02 0.86 - 1.14 
Middle cohort c 1.63** 0.72 1.80* 0.76 1.02 0.75 1.35** 1.12 1.15 1.11 1.03 1.04 
 
1.34 - 1.99 0.51 - 1.00 1.15 - 2.83 0.34 - 1.68 0.79 - 1.31 0.49 - 1.16 1.18 - 1.54 0.89 - 1.40 0.89 - 1.49 0.65 - 1.89 0.97 - 1.10 0.89 - 1.21 
Oldest cohort c 1.91** 0.35** 2.13** 0.36 0.89 0.48 1.55** 1.03 0.97 0.85 1.06 1.05 
 
1.56 - 2.34 0.19 - 0.64 1.39 - 3.24 0.10 - 1.31 0.71 - 1.12 0.21 - 1.10 1.35 - 1.77 0.69 - 1.54 0.75 - 1.27 0.31 - 2.37 0.99 - 1.13 0.80 - 1.38 
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Table 3 (continued) 
 
Lifetime partners Lifetime pregnancies 
Past year sex outside 
serious relationship 
Past year sex without a 
condom 
Past year sex outside 
serious relationship without 
condom 
Satisfaction with sexual 
relationships and experience 
 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
 
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 
Grade 9 Depression 1.03** 1.02** 1.06** 1.03* 1.01 1.01 1.02** 1.01 1.04** 1.03** 0.99* 0.99** 
 
1.02 - 1.04 1.01 - 1.03 1.04 - 1.08 1.00 - 1.05 1.00 - 1.03 1.00 - 1.03 1.01 - 1.03 1.00 - 1.02 1.02 - 1.06 1.01 - 1.05 0.99 - 1.00 0.99 - 1.00 
Grade 9 ASB 1.10** 1.03 1.15** 1.03 1.06** 1.04 1.05** 1.01 1.09** 1.03 1.01 1.00 
 
1.07 - 1.14 1.00 - 1.07 1.07 -1.18 0.98 - 1.08 1.03 - 1.10 1.00 - 1.09 1.04 - 1.06 0.99 - 1.03 1.04 - 1.14 0.99 - 1.08 0.99 - 1.02 0.99 - 1.01 
Grade 9 SU 1.12** 1.06** 1.20** 1.09** 1.07** 1.04 1.07** 1.03* 1.10** 1.05 1.01* 1.01 
 
1.09 - 1.16 1.03 - 1.01 1.14 - 1.27 1.03 - 1.15 1.02 - 1.12 0.99 - 1.10 1.05 - 1.09 1.01 - 1.06 1.05 - 1.15 1.00 - 1.11 1.00 - 1.02 1.00 - 1.02 
Family SES 0.79** 0.88 0.38** 0.46** 0.80* 0.85 0.85** 0.92 0.71** 0.78* 0.96 0.96 
 
0.68 - 0.92 0.76 - 1.01 0.27 - 0.54 0.30 - 0.70 0.66 - 0.98 0.69 - 1.05 0.77 - 0.95 0.83 - 1.03 0.57 - 0.90 0.61 - 0.99 0.91 - 1.02 0.91 - 1.02 







Incidence rate ratios of young adult drug use, antisocial behavior and psychological distress outcomes 
 
Past year tobacco use 
Problematic alcohol use 
(AUDIT score) 
Past year illicit substance 
use 
Antisocial behaviors 
Psychological distress (K10 
score) 
 
n = 2134 n = 2134 n = 2135 n = 2136 n = 2134 
 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
 
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 
Follow up age 1.02 1.06 1.01 1.06 1.04 1.32* 0.91** 1.07 1.00 0.96 
 
0.98 - 1.05 0.94 - 1.20 0.99 - 1.04 0.98 - 1.15 0.99 - 1.11 1.07 - 1.62 0.86 - 0.97 0.87 - 1.32 0.98 - 1.03 0.89 - 1.05 
Female 0.91 0.81** 0.77** 0.76** 0.67** 0.62** 0.38** 0.34** 1.30** 1.16** 
 
0.82 - 1.01 0.73 - 0.90 0.72 - 0.83 0.70 - 0.82 0.56 - 0.80 0.51 - 0.76 0.29 - 0.49 0.27 - 0.43 1.19 - 1.42 1.07 - 1.26 
Sex by 15 a 2.01** 1.38** 1.39** 1.19** 2.36** 1.37* 2.23** 1.44* 1.28** 1.05 
 
1.79 - 2.26 1.22 - 1.57 1.26 - 1.53 1.05 - 1.35 1.85 - 3.02 1.04 - 1.81 1.70 - 2.92 1.06 - 1.95 1.14 - 1.43 0.94 - 1.16 
Missing sex data a 1.30** 1.28* 1.17** 1.15 1.30* 1.47 1.04 1.08 1.05 1.20* 
 
1.16 - 1.47 1.04 - 1.57 1.07 - 1.28 0.96 - 1.38 1.02 - 1.66 0.98 - 2.19 0.77 - 1.41 0.71 - 1.64 0.96 - 1.15 1.02 - 1.40 
Independent schools b 0.83* 0.99 0.90 0.87 1.30* 1.21 0.79 1.05 0.96 1.02 
 
0.71 - 0.98 0.82 - 1.20 0.78 - 1.04 0.75 - 1.01 1.01 - 1.67 0.88 - 1.65 0.59 - 1.05 0.71 - 1.54 0.87 - 1.05 0.92 - 1.13 
Catholic schools b 1.02 1.00 1.05 0.98 1.00 0.90 0.79 0.94 0.94 0.86* 
 
0.91 - 1.15 0.82 - 1.22 0.96 - 1.16 0.80 - 1.20 0.79 - 1.26 0.62 - 1.31 0.58 - 1.07 0.63 - 1.41 0.86 - 1.03 0.74 - 0.99 
Middle cohort c 1.16* 1.01 1.04 0.92 1.35* 0.79 0.93 0.83 1.06 1.11 
 
1.02 - 1.32 0.77 - 1.33 0.95 - 1.15 0.76 - 1.11 1.07 - 1.71 0.49 - 1.29 0.73 - 1.20 0.53 - 1.30 0.96 - 1.16 0.90 - 1.36 
Oldest cohort c 1.02 0.80 1.02 0.80 1.05 0.39* 0.59** 0.43 1.04 1.18 
 
0.88 - 1.18 0.49 - 1.31 0.92 - 1.13 0.57 - 1.13 0.82 - 1.35 0.16 - 0.92 0.45 - 0.77 0.19 - 1.01 0.94 - 1.15 0.82 - 1.69 
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Table 4 (continued) 
     
 
Past year tobacco use 
Problematic alcohol use 
(AUDIT score) 
Past year illicit substance 
use 
Antisocial behaviors 
Psychological distress (K10 
score) 
 
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted 
 
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 
Grade 9 Depression 1.03** 1.02** 1.00 1.00 1.03** 1.02* 1.01 1.02* 1.05** 1.04** 
 
1.02 - 1.04 1.01 - 1.03 1.00 - 1.01 1.00 - 1.01 1.01 - 1.04 1.00 - 1.03 0.99 - 1.03 1.00 - 1.03 1.04 - 1.05 1.03 - 1.04 
Grade 9 ASB 1.10** 1.00 1.05** 1.00 1.18** 1.02 1.18** 1.09** 1.04** 1.02* 
 
1.07 - 1.12 0.98 - 1.03 1.04 - 1.06 0.99 - 1.02 1.14 - 1.23 0.98 - 1.06 1.14 - 1.22 1.05 - 1.12 1.02 - 1.06 1.00 - 1.04 
Grade 9 SU 1.16** 1.12** 1.07** 1.06** 1.23** 1.20** 1.14** 1.07** 1.03** 0.99 
 
1.13 - 1.18 1.10 - 1.14 1.05 - 1.08 1.03 - 1.08 1.19 - 1.28 1.15 - 1.25 1.10 - 1.18 1.03 - 1.12 1.01 - 1.05 0.97 - 1.01 
Family SES 0.79** 0.86** 1.05 1.11** 1.17 1.21 0.80* 0.83 0.97 1.05 
 
0.72 - 0.88 0.77 - 0.95 0.97 - 1.12 1.03 - 1.19 0.98 - 1.40 0.98 - 1.48 0.66 - 0.97 0.67 - 1.04 0.90 - 1.05 0.97 - 1.14 
Significant results in bold, * p < 0.05; ** p < 0.01; a: Reference group is “no sex by age 16”; b: Reference group is “government schools”; c: Reference group is “youngest cohort” 
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Additional results from post-hoc analyses 
As has been outlined in the article above, results indicated that those who had sex 
before age 15 had higher rates of lifetime pregnancy and number of partners. 
However, past year measures mostly did not demonstrate significant differences in 
aspects of sexual risk between early and later initiators of first sex, suggesting that 
these behaviours in young adulthood were not affected by age of sexual initiation. 
There was one exception to this: those who had early sex being more likely than later 
initiators to have had sex without a condom in the past year. However, given that 
there was no difference in this outcome when relationship context was specified (i.e. 
“outside a serious relationship”), it was speculated that early initiators may be more 
likely to be in a serious relationship.  
Post hoc analyses were then conducted (not included in Paper 3), on the outcome 
measured by “are you currently, or have you ever been in a serious relationship”. 
Responses were coded as follows: “0” (Never); “1” (Yes, currently or ever had a 
serious relationship). Results are presented in Table 5. Controlling for the same 
potential confounders as other outcomes in paper 3, early first sex predicted greater 


















Incidence rate ratios of young adult relationships 
 
Ever had a serious 
relationship 
 




95% CI 95% CI 
Follow up age 1.04** 1.01 
 
1.03 – 1.06 0.97 – 1.05 
Female 1.06* 1.06* 
 
1.01 – 1.11 1.01 – 1.11 
Sex by 15 a 1.16** 1.09** 
 
1.11 – 1.22 1.03 – 1.15 
Significant results in bold, * p < 0.05; ** p < 0.01;  
a: Reference group is “no sex by age 16” 
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Chapter 7 - Discussion 
The overall aims of this thesis were to examine the development of adolescent 
sexual behaviour and to identify the effect of early sex on later outcomes. In order to 
achieve these aims, three studies were conducted: a) a cross-national prevalence 
study, examining age at first sex and other sexual behaviours among school students 
in Grades 8 to 9 in the states of Victoria, Australia and Washington, United States; b) 
a cross-national longitudinal study, comparing the short-term effect of having sex 
before Grade 9; and c) a longitudinal outcomes study investigating the longer-term 
effect of early sex on a range of outcomes in early adulthood. All three studies were 
guided by Problem Behaviour Theory (PBT) to identify and control for potential 
confounders and adjust for relevant variables. 
These studies demonstrated that early sex, defined as first sex before age 15, 
predicted riskier outcomes in the short and long term, across a range of domains. 
Because PBT guided the inclusion of relevant confounding variables, early sex could 
be more confidently identified as the factor predicting these riskier outcomes, 
although the mechanism responsible for this association still requires further 
research. Longitudinal outcomes in young adulthood suggested that early sex was an 
indicator of early development into other sexual behaviours, but not necessarily of 
riskier sexual behaviours in young adulthood. However, early sex consistently 
predicted more problematic substance use and antisocial behaviour in young 
adulthood. Finally, the cross-national comparisons revealed that early sex was more 
prevalent in Victoria, Australia than in Washington, United States. The findings were 
discussed in terms of a number of implications, including questions raised for 
sexuality education policies and programs.  
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This discussion will firstly outline the major conclusions that can be drawn from 
the results in the aforementioned studies in context of the existing literature (Part 1, 
including limitations). Secondly, it will review the unique contributions the present 
studies have made to the literature (Part 2). Thirdly, strengths and limitations of the 
present studies will be discussed (Part 3). Finally, implications for policy makers, 
educators and health care providers will be discussed (Part 4).  
Part 1: Major conclusions 
In what follows the findings are discussed in relation to the following four 
major conclusions: (1) Having first sex in early adolescence predicts riskier sexual 
outcomes in the short term, but not the long term; (2) Early sex predicts risky short 
and long term substance use and antisocial behaviour; (3) Early sex is not a predictor 
of worse psychological wellbeing; (4) Cross-national differences in sexual education 
policy objectives do not align with observed cross-national differences in youth 
sexual behaviour. 
Major conclusion 1: Having first sex in early adolescence predicts riskier 
sexual outcomes in the short term, but not long term. 
  The second and third studies (Chapters 5 and 6) of this thesis were longitudinal 
outcome studies. Results of the second study (Chapter 5) demonstrated that sex 
before Grade 8 significantly predicted a greater than four-fold increase in Grade 9 
risky sex (defined here as a short-term outcome). The present findings align with 
those of prior studies that have found that early sexual initiation predicted lower rates 
of adolescent contraceptive use (Finer & Philbin, 2013), as well as increased odds of 
STI in adolescence (Kaestle et al., 2005).  
 The present study used a combined assessment of: the frequency of sexual 
behaviour, number of partners and consistency of contraception to form a single 
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outcome measure of “risky sex”, which had excellent internal consistency 
(Cronbach’s α = .91). For the sake of parsimony in the second study (Chapter 5), the 
predictive effect of early sex was only reported for the combined outcome of Grade 9 
risky sex. Although not reported in Paper 2 (Chapter 5) the predictive effect of early 
sex was significant for the three outcomes of frequency of sexual behaviour, number 
of partners and inconsistent contraception (with pooled state, adjusted incident rate 
ratios (AIRRs) of 5.03 (95% CI 3.75, 6.75, p<0.01), 5.42 (95% CI 4.09, 7.18, 
p<0.01), and 3.76 (95% CI 2.65, 5.33, p<0.01) respectively).  
Unlike the majority of the previous studies of adolescent sexual behaviour, self-
reports of first sex obtained in the present study were prospective, gathered around 
the time first sex actually occurred. This also enabled the present study to 
prospectively control for a range of potential confounding factors including early 
involvement in other risky behaviours such as substance use and antisocial 
behaviour. The conclusion that the risky short-term outcome was due to the 
occurrence of first sex by Grade 8 was therefore made with greater confidence in the 
present study than in previous studies, where analyses were cross-sectional 
(Buttmann et al., 2014; Sandfort et al., 2008) and where fewer factors were 
prospectively controlled (Scott et al., 2011).  
The third study (Chapter 6) extended the present investigation into young 
adulthood. The age of ‘early sex’ referred to sex by Grade 9 (average age 15) in this 
study and the sample was confined to the Australian cohort. This was partly for 
practical reasons to extend analyses to multiple age cohorts in order to provide 
greater power. But it also enables greater confidence in the conclusions that the 
effect was found in spite of potential group differences between age cohorts.  
The present study found less consistent evidence that early sex predicted long-
term involvement in risky sex. Notably there was no increased likelihood of sex 
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outside a serious relationship without a condom for those who had sex before 15. It 
was found that those who had sex before age 15 had higher rates of lifetime 
pregnancy and number of partners as young adults. Past-year measures were used to 
assess sexual risk in young adulthood. These measures mostly did not demonstrate 
significant differences in sexual risk between early and later initiators of first sex, 
suggesting that these behaviours in young adulthood were not affected by age of 
sexual initiation. There was one exception to this general conclusion: those who had 
early sex were more likely than later initiators to have had sex without a condom in 
the past year. However, given that there was no difference in this outcome when 
relationship context was specified (i.e. “outside a serious relationship”), it was 
speculated that early initiators were more likely to be in a serious relationship.  
Post hoc analyses confirmed this observation (not included in paper 3, Chapter 
6). Respondents were asked “are you currently, or have you ever been in a serious 
relationship?”. Responses were coded as: “0” (Never); “1” (Yes, currently or ever 
had a serious relationship). Controlling for the same predictors as in the analyses 
reported in Chapter 6, early first sex predicted a greater likelihood of ever having had 
a serious relationship (AIRR = 1.09, p<0.01 [95% CI 1.03, 1.15]) as a young adult.  
In summary the findings of the present thesis, integrated with prior studies, led to 
the conclusion that early sex predicted short-term impacts on risky sex one-year later. 
However, there was less evidence that early sex predicted long-term involvement in 
young adult risky sex.   
Major conclusion 2: Early sex predicts risky short and long term substance 
use and antisocial behaviour.  
The second study of this thesis (Chapter 5) demonstrated that sex by Grade 8 
(average age 14) significantly predicted an increased likelihood of substance use one 
year later. The third study (Chapter 6) demonstrated sex by Grade 9 (average age 15) 
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also predicted increased substance use and substance use problems in adulthood.  It 
is important to note that these findings are especially significant because of the 
Problem Behaviour Theory (PBT) variable controls that were included in the present 
analyses. Therefore early sex is assessed as having a discrete effect on outcomes, 
above and beyond other variables that are indicators of PBT. To the author’s 
knowledge, the second study in this thesis is the first to longitudinally investigate 
first sex before age 15 as a predictor of prospective outcomes of substance use one 
year later. In prior studies, a strong relationship between alcohol and illicit drug use 
and recent sexual activity amongst adolescents in Grades 9-12 has been found using 
cross-sectional data (Anderson & Mueller, 2008). The present study provided 
stronger evidence for a causal link, by taking a prospective approach and also 
controlling for prior substance use.  
Prior longitudinal work has demonstrated a significant relationship between early 
age of sexual initiation and increased substance use and substance use disorders in 
adulthood (Cornelius et al., 2007; Outlaw et al., 2011; Rojas et al., 2010; Windle, 
Mun, & Windle, 2005). Effects on young adult substance use were supported by the 
third study (Chapter 6) in this thesis, where early sex was found to predict  young 
adult increases in past year tobacco and illicit substance use, and problematic alcohol 
use, as measured on the Alcohol Use Disorders Identification Test.  
What mechanism might explain a causal effect of early sex on harmful substance 
use and antisocial behaviour? One mechanism may be posited based on social 
development theory (Hawkins & Weis, 1985), whereby early sex increases social 
links with risky peers resulting in an increased role-modelling of their behaviour. The 
finding of a cross-national interaction effect, whereby early sex was riskier in 
Victoria for outcomes of substance use and antisocial behaviour (Chapter 5), may be 
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illuminating in understanding social development mechanisms. This effect was 
interpreted by arguing that engaging in early sex within the cultural context in 
Victoria that normalised heavy adolescent alcohol use (Toumbourou et al., 2009) 
may have triggered social developmental induction into this peer culture. 
Work by Jessor (1977; 1983) was instrumental in developing PBT, from which 
the control variables for the present studies (Chapters 4, 5 and 6) were devised. 
Results from Jessor and colleagues (1983) suggested that first sex was only 
predictive of outcomes of risky sexual behaviour when it occurred early and hence 
was deviant to social norms.  Once sexual behaviour became normative within a 
cohort, the risk of subsequent sexual behaviours did not differ among those who had 
debuted early and those who debuted later. Similarly, early and later initiators of first 
sex showed similar levels of alcohol use in young adulthood (measured by times 
drunk in the last 6 months, and average daily alcohol intake), while those who 
remained non-sexually active by young adulthood reported significantly lower levels 
of alcohol use (Jessor, et al., 1983). However, age of first sex did affect young adult 
use of marijuana and other illicit substances, whereby early initiators used more than 
later initiators, who, in turn used more than non-sexually active youth.  
The results of the present thesis partly confirm Jessor et al.’s findings. Early sex 
was found to significantly predict increased risky sex and substance use in the short 
term (Chapter 5), and increased alcohol and illicit substance use in the long term 
(Chapter 6). However, the study from Chapter 6 cannot fully replicate Jessor et al.’s 
analyses (1983), as Jessor and colleagues used a two group design (sex by age 15 or 
no sex by age 16), excluding those who remained non-sexually active in young 
adulthood.  Attempting to test Jessor et al.’s hypothesis would be an interesting study  
in future analyses, and may be a useful hypothesis to test in further cross-national 
analyses of the young adult data from the IYDS when this becomes available. 
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In summary, the above section outlines the second major conclusion from the 
present thesis that early sex predicts risky short and long-term substance use and 
antisocial behaviour. The evidence above suggests this conclusion is supported by 
prior studies and there are suggestions as to the mechanisms by which this effect may 
be explained.   
Major conclusion 3: Early sex is not a predictor of worse psychological 
wellbeing.  
The mental health impact of sex that is too early in development has been the 
focus of much concern from researchers, educators and healthcare providers over the 
years (Harden, 2014). Outcomes of depression, lower self-esteem and psychosocial 
wellbeing associated with early sexual initiation have been studied, with mixed 
results (Hallfors et al., 2005; Meier, 2007; Outlaw et al., 2011; Udell et al., 2010).  
The present thesis demonstrated that early sex did not predict worse 
psychological wellbeing in three separate outcomes. Firstly, short-term outcomes 
associated with early sex in the second study (Chapter 5) found a significant effect 
for age of first sex on depression one year later, but only in the unadjusted model. 
When pre-existing symptoms of depression (and others) were included in the 
adjusted model, this effect did not persist. This was in contrast to prior studies that 
had found a relationship for first sex on depression one year later (Hallfors et al., 
2005; Meier, 2007), but had not controlled for prior depression.  
Secondly, the third study (Chapter 6) demonstrated that early sex does not predict 
increased rates of young adulthood psychological distress. Just as with the second 
study, unadjusted analyses demonstrated an effect, but as this did not persist when 
analyses controlled for prior depression (and other variables), results suggested that 
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younger age at first sex was not likely to be the causal factor leading to young 
depression.  
To the author’s knowledge, the only previous study that longitudinally 
investigated the effect of sexual debut timing on depression in later adolescence was 
by Spriggs and Halpern (2008). Just as in the present studies, a longitudinal design 
was utilised, with multiple waves of data, and multivariate logistic regressions that 
controlled for prior rates of depression. Unlike in the present study, depression was 
the primary outcome of interest, and they did not use a Problem Behaviour Theory 
(PBT) guided approach to selecting potential confounding variables. The present 
study was confirmatory of their results, finding no effect for early age at first sex on 
depression in young adulthood. 
 Finally, the third study (Chapter 6) also reported findings relating to young 
adulthood satisfaction with sexual relationships and experience, finding a small but 
significant positive effect for those who had sex before 16 compared to those who 
initiated later. Satisfaction is a less studied element of adolescent sexuality; prior 
studies have been characterised by a focus on reducing risk (Harden, 2014). In 
keeping with this trend, the aims of the present thesis were risk focused, and did not 
explicitly set out to test outcomes of sexual satisfaction. The results of the third study 
(Chapter 6) of higher satisfaction with sexual experiences and relationships would 
seem to contradict claims that early sex leads to worse psychological wellbeing.  
However, there are some caveats to this third conclusion. Post hoc results 
reported in Chapter 6 (additional results) indicate that early sexual initiation was 
associated with higher rates of serious romantic relationships. This would suggest 
that those who are initiating sexual intercourse earlier than peers may also enter 
serious relationships earlier, which may be associated with increased satisfaction 
with these relationships. This is speculative and would best be tested explicitly in 
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future studies, especially as it does not necessarily follow that all such relationships 
would engender satisfaction. It has been found, for example, that earlier initiators are 
more likely to be cohabiting (married and unmarried relationships) in young 
adulthood, but that among cohabiting young adults, late initiators of sex are less 
likely to be dissatisfied in that relationship (Harden, 2012).  
In arguing that the findings of the present thesis are consistent with the current 
body of scientific evidence, it is important to address claims that early sex is harmful 
for adolescent mental health. Organisations such as the National Abstinence 
Education Association (NAEA) who promote abstinence-only education have argued 
that adolescent sexuality is harmful for development and leads to poorer emotional 
health (Weed et al., 2007). These arguments are largely unsupported by science: 
research cited in their favour has come from cross-sectional studies (e.g. (Hallfors et 
al., 2004) and does not directly test this assertion (e.g. Albert, 2004; Bearman & 
Brückner, 2001), or have cited non-peer reviewed reports from conservative policy 
groups (e.g. Rector et al., 2003). Subsequent peer-reviewed analyses of the findings 
of Rector, Johnson and Noyes (2003) using the same data, found no evidence to 
support the claim that early sex predicted increased short term rates of adolescent 
depression (Sabia, 2006).   
Increased markers of sexual risk (including first sex before age 13, more sexual 
partners, reduced contraception use, among others) have been negatively associated 
with life satisfaction in a cross-sectional study of adolescents (Valois, Zullig, 
Huebner, Kammermann, & Drane, 2002). However, Valois and colleagues present a 
correlational and not a causal relationship; risky sex may well be the symptom or the 
outcome of lower life satisfaction.  As the independent variable in the present study 
was age at first sex, we do not investigate whether the context of first sex influences 
associations with lower life satisfaction. In Valois and colleagues’ (2002) study, the 
146 
 
only variable relating to age at first sex is first sex before age 13, which is likely to 
also indicate cases of non-consensual sex (Finer & Philbin, 2013). Non-consensual 
sex has arguably different developmental significance than first consensual sex.  
Other publications cited in support of the claim that early sex is harmful for 
youth mental health are not actually direct evidence for the claim. For example, 
Beaman & Bruckner (2001) looked at data from a large group of adolescents 
interviewed twice over two years, finding that virginity pledges (promises, often 
within a religious context, although not exclusively, to remain non-sexually active) 
can help adolescents remain abstinent. They also found that most groups who have 
first intercourse experience a loss of self-esteem. However, in contrast to the claims 
from the NAEA, they did not find it was associated with the timing of intercourse. Of 
concern was their finding that those who break a virginity pledge are less likely to 
use contraception at first intercourse than those who did not make a virginity pledge.  
In summary, the above section presents the third major conclusion from the 
studies completed for the present thesis, that early sex is not a predictor of worse 
psychological wellbeing. Prior studies have noted early sex is correlated with 
adolescent mental health problems. The present findings are clearly contentious 
against causal claims made from prior correlational findings, but go a considerable 
way to strengthening scientific knowledge by presenting longitudinal data and 
analyses that adjust for PBT indicators.  
Major conclusion 4: Cross-national differences in sexual education policy 
objectives do not align with observed cross-national differences in youth sexual 
behaviour.  
The first study in this thesis (Chapter 4) demonstrated cross-national differences 
in the prevalence of early sex. A larger proportion of girls had had sex in Washington 
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by Grade 7 than in Victoria; this difference had reversed by Grade 9. No significant 
difference was found in prevalence rates of boys’ first sex, although the pattern 
mirrored those of girls. With the exception of number of sexual partners, rates of 
behaviours associated with riskier sex largely did not show significant state 
differences. Over one-third of sexually active Victorian girls had had more than three 
sexual partners, compared to just under one-fifth of Washington girls. A non-
significant state difference indicated higher rates of sexually active boys with more 
than three partners; just under half of Victorian boys, and just under one-third for 
Washington boys. 
In the longitudinal analysis completed for the second study (Chapter 5), early sex 
significantly predicted increased rates of risky sex, substance use and antisocial 
behaviour for both countries’ samples.  State-level interactions indicated that early 
sex was a stronger predictor of substance use and antisocial behaviour for youth in 
Victoria than for youth in Washington. However, there was no state-level interaction 
for the risky sex outcome. Depressive symptoms were investigated, but no predictive 
relationship was found with early sex in either state.   
Cross-national comparisons can identify differences and similarities across 
countries and cultures that may influence development. The IYDS was designed with 
the specific purpose of being able to evaluate the effect of school substance use 
policies on youth behaviours. A range of findings have been published from the 
IYDS indicating differences between the United States and Australia, which partly 
informed the rationale for the present thesis. Significantly greater alcohol use and 
alcohol related harm, as well as tobacco use has been found in Victoria than in 
Washington (McMorris et al., 2007; Toumbourou et al., 2009). These two states are 
similar on a number of major demographic (urban/ rural, ethnic mix) and 
socioeconomic characteristics, but have different policies related to alcohol and drug 
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use. Analyses of both school staff surveys and youth self-reports in the IYDS have 
established that school policies in Victoria tend to align with harm minimisation, 
while those in Washington align with abstinence and zero-tolerance (Evans-Whipp, 
Plenty, Catalano, Herrenkohl, & Toumbourou, 2013). Alcohol use has been found to 
be longitudinally predicted by school alcohol use policies in the IYDS (Evans-Whipp 
et al., 2013).  
IYDS analyses have used longitudinal data to examine assumptions underlying 
Australian harm minimisation and United States abstinence policies. Under 
Australian harm minimisation policies parents in Victoria were found to more 
commonly supply and supervise adolescent alcohol use, compared to parents in 
Washington (McMorris, Catalano, Kim, Toumbourou, & Hemphill, 2011). Although 
a more prevalent risk factor in Victoria, this parent behaviour was found to be a 
cross-nationally equivalent longitudinal predictor of adolescent progression to heavy 
alcohol use (McMorris et al., 2011). Mason et al. (2011) demonstrated that use of 
alcohol at early ages was more common in Victoria, but of equal size in Washington 
as a longitudinal predictor of adolescent progression to heavy alcohol use.  
Delinquency prevalence rates have been found to be largely similar across the 
United States and Australia in IYDS studies (Hemphill et al., 2007; McMorris et al., 
2007). Hemphill et al. (2007) noted that under the zero-tolerance policies that school 
suspension was more common in the United States. Although more common in 
Washington, school suspension has been found to be an equivalent longitudinal 
predictor of youth progression to substance use and delinquency in both countries. 
Given the IYDS observed cross-national differences in higher levels of harm 
minimisation policies and alcohol and drug use problem behaviour in Australia, it 
seemed reasonable to investigate if there were cross-national differences in sexual 
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behaviour. Estimating prevalence rates in the IYDS has been an important 
foundation for subsequent studies of predictors of particular behaviours.  
Prior to the present thesis there had been limited cross-national analysis of the 
development of youth sexual behaviour. Madkour et al. (2010) and de Looze et al. 
(2015) have found evidence for the cross-national applicability of early sexual 
initiation as a problem behaviour, and cross-national consistency in the clustering 
and correlates of sexual activity, respectively. However, while this helps to validate 
PBT as a framework to understand adolescent risk behaviour, until the present thesis, 
there were no cross-national comparisons of outcomes of early sex.     
Results of the present thesis are the first to indicate that adolescents in Grade 9 in 
Victoria have higher rates of sexual behaviour and riskier sex than their same-aged 
peers in Washington. This finding is in direct contradiction of the goals of harm 
minimisation, which best characterises the approach to sex education in Australia.  
One possible explanation for the cross-national differences explored in the first 
two studies (Chapters 4 and 5) is that the United States and Australia have different 
approaches to sexuality education. It is firstly noted that a major limitation of the 
present studies is that there was no explicit test for sexuality education policy at the 
school or national level, as has been done with the substance use studies from the 
IYDS (Evans-Whipp et al., 2004; Evans-Whipp et al., 2013). Future cross-national 
investigation would benefit greatly from such an analysis.  
Nonetheless, although no national policy exists toward sex education in Australia 
(O’Rourke, 2008), it can be characterised as reflecting the harm minimisation 
approach that is taken toward drug and alcohol use. Comprehensive sexuality 
education is a requirement in most states of Australia, which should cover a range of 
topics including relationships, decision making and emotional intelligence, as well as 
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factual information about HIV/AIDS, safe sex practices, reproduction and birth 
control (Smith et al., 2011).  
In contrast, abstinence based programs were common in the United States during 
the historical period relevant to the present analyses (Sexuality Information and 
Education Council of the United States (SIECUS), 2014), and continue today (Alan 
Guttmacher Institute, 2015; Henry J. Kaiser Family Foundation, 2002; State of 
Washington Office of the Superintendent of Public Instruction, n.d.).   
The goal of comprehensive sexuality education is to promote risk reducing 
behaviour, as well as to improve skills, knowledge, and clarify values and attitudes 
(Smith et al., 2011). While the latter of these goals was not tested in the first study 
(Chapter 4), the study provided a basis for investigating whether the goal of 
increased risk reducing behaviour was borne out in increased use of condoms and 
other contraception amongst students in Victoria. In contrast to this hypothesis 
following from the goals of Australian harm minimisation policies in the first study, 
there were no cross-national significant differences in contraception use. The only 
significant cross-national difference found was greater numbers of sexual partners 
among girls in Victoria than in Washington (Chapter 4). Having more than three 
sexual partners is associated with greater involvement in health compromising 
behaviours and fewer protective behaviours (Fortenberry, 1997). If harm 
minimisation policies were in fact reducing harm this difference ought to have been 
in the reverse direction, or non-existent if the goals of harm reduction were being 
reached in Australia.  
In contrast, the goal of abstinence-only education (sometimes called sexual risk 
avoidance programs) is to delay first intercourse, ideally until marriage (Santelli et 
al., 2006). Thus, we hypothesised that fewer adolescents should be sexually active 
where this approach predominates (i.e., Washington). However, this hypothesis only 
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received partial support in the first study of this thesis (Chapter 4). In contrast to the 
aims of abstinence-only education, a significantly greater proportion of Washington 
girls than Victorian girls in Grade 7 were sexually active. Consistent with the aims of 
the abstinence-only approach, in Grade 9 Victorian girls were significantly more 
likely than Washington girls to have had sex in the past year, although rates of ever 
having had sex were not significantly different.  
The finding that Grade 9 Washington girls were less likely to have had more than 
three sexual partners could be taken as support for the efficacy of abstinence-only 
policies, in that Washington girls were less active than girls in Victoria. However, 
effective policy implementation would have been expected to have demonstrated 
more robust cross-national differences across a wide range of domains.  
Further contradicting the explanation that cross-national sex education policy 
differences explained the observed difference in behaviour was the hypothesised 
finding in the second study of no state difference for outcomes of risky sex 
behaviour. Although differences were found for outcomes of substance use and 
antisocial behaviour, if different sex education policies were affecting the association 
of early sex with later risky sex, we would have expected to see cross-national 
differences in risky sex outcomes. For example, we might have seen Washington 
students who engaged in sex earlier go on at later ages to exhibit more risky sex 
behaviours given they had received less information about risk reducing practices 
such as contraception.  
As there has been limited prior research, it is unclear to what extent the current 
findings of few behavioural differences associated with state sex education policy 
context accord with prior studies. There have been limited prior studies that have 
contrasted the effects of abstinence-only and comprehensive sex education 
approaches. In a randomised trial comparing these two approaches, an abstinence-
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only intervention for African-American students in Grades 6 and 7 was more 
effective in reducing sexual initiation and sexual involvement over a 24-month 
period (Jemmott, Jemmott, & Fong, 2010). In addition, among those who became 
sexually active during the trial, condom use was no different among those who 
received the abstinence-only intervention compared to the control group that 
received a health promotion intervention focusing on behaviours associated with 
cardiovascular disease. However, it was noted by the authors of this intervention that 
features of many abstinence-only approaches that attract criticism (i.e. providing 
false information about the efficacy of condoms, sexist and 
homophobic/heteronormative approaches); (Santelli et al., 2006) were specifically 
excluded.  Furthermore, the age of the intervention group is relevant; abstinence-only 
approaches that are effective in reducing early sexual initiation are not necessarily 
appropriate for older adolescents.  
The finding in study one (Chapter 4) of higher rates of sex in Washington at age 
13, may indicate cross-national differences in non-consensual sex. Among girls aged 
12 years old that report sexual behaviour, up to a quarter are thought to be reporting 
non-consensual sex (Finer & Philbin, 2013)
1
.  
A potential failing of the abstinence-only approach is that when adolescents do 
choose to become sexually active, they are less knowledgeable about strategies to 
protect themselves from harm. International studies have found significant 
                                                 
1
 As there was no measure of childhood sexual abuse in the IYDS data, this is 
merely a caution for readers. The IYDS data collection is currently ongoing with 
participants now in young adulthood, so consideration could be given to the inclusion 
of a retrospective report of childhood sexual abuse, which may help to strengthen 




correlations between an abstinence focus in state laws and policies and adolescent 
pregnancy and birth rates (Stanger-Hall & Hall, 2011). Countries including Australia 
that take a comprehensive approach to sex education have better sexual health 
statistics such as lower teenage pregnancy, abortion and birth rates, lower STI and 
HIV rates, and higher use of contraception than in the United States, where 
abstinence-only approaches are common (Weaver et al., 2005).  
The present thesis found little evidence that the goals of state sex education 
policies were associated with youth sexual behaviour. However, there was evidence 
that the high prevalence of alcohol and drug use in Victoria may have increased the 
risks of early sex (see Main Conclusion 2 above). In prior IYDS analyses, Grade 11 
Victorian students demonstrated high rates of risky sex, co-occurring with excessive 
drinking and regretted sex due to alcohol use (Agius et al., 2013). It is well 
established that alcohol use and risky sex frequently co-occur (Cooper, 2002; Kerr & 
Matlak, 1998; Sales, Brown, Vissman, & DiClemente, 2012).  
Results from the second paper presented in Table 2 (Chapter 5, page 99) 
demonstrate that Wave 1 substance use was a discrete predictor of Wave 3 risky sex 
in Victoria, but not in Washington. This was indicated by the finding that although 
the effect of Wave 1 substance use was significant and similar in both states in 
unadjusted analyses, the effect becomes non-significant in Washington when other 
variables are accounted for, indicating that other co-occurring variables explain the 
unadjusted effect. Since the effect remained significant in adjusted analyses in 
Victoria, Wave 1 substance use appeared to be an independent risk factor for Wave 3 
risky sex. Furthermore, the significant state interaction (Chapter 5, Table 3, page 
100) that was found for early sex in Victoria for outcomes of Wave 3 substance use 
indicated that early sex in Victoria was more likely to lead to substance use than 
would early sex in Washington. Although early sex was a risk factor for adolescent 
154 
 
risky sex, substance use and antisocial behaviour, the state interactions and results 
from unadjusted to adjusted analyses indicated that Victoria was a riskier setting to 
have early sex than Washington.  
The above section summarised evidence that cross-national differences in sexual 
education policy objectives in Victoria (comprehensive) and Washington 
(abstinence) did not align with observed cross-national differences in youth sexual 
behaviour in each state. There was evidence that the Victoria policy context that 
enabled high rates of youth alcohol and drug use, may have been implicated in early 
sex being riskier in Victoria.   
Part 2: New contributions to the literature 
The sections that follow summarise the novel contributions to the literature the 
present studies have made. These relate to providing improved estimates across a 
range of domains: adolescent and young adult sexual behaviour; cross-national 
differences; and the longitudinal effects of early sexual behaviour.   
Improved estimates of the sexual behaviour of young Australians. 
Sexual initiation. Before the publication of the first paper in the present thesis 
(Chapter 4), there were few studies available estimating the prevalence of sexual 
activity before Grade 10 in Australia. The National Survey of Australian Secondary 
Students, HIV/AIDS and Sexual Health (SSASH), has been conducted five times 
since 1992, and provides comprehensive and valuable information about the 
prevalence of various sexual behaviours, including kissing and non-penetrative 
sexual behaviours and knowledge of STIs and sexual health (Lindsay et al., 1997; 
Mitchell et al., 2014; Smith et al., 2009; Smith et al., 2003). However, in each of 
these surveys, the prevalence of sex with a condom is 20-25% in Grade 10, 
suggesting that a reasonable proportion have started having sex by Grade 10.  
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The Australian Study of Health and Relationships, conducted once per decade 
has also investigated age at first intercourse among other sexual and relationship 
behaviours. Retrospective self-reported age at first sex ranged from age 7 to age 53, 
with a median age of 18 years for women, and 17 years for men (Rissel et al., 2014; 
Rissel et al., 2003). These studies are valuable for the inclusion of non-vaginal 
intercourse sexual behaviours, as well as questions relating to pleasure involved in 
sex, which is frequently neglected in discussions of adolescent sexuality (Harden, 
2014). Respondents’ ages ranged from 16-59 years, enabling investigation of 
changes in Australian sexual behaviour over time. However, as with SSASH, data 
were cross-sectional, so causal relationships could not be established. The included 
studies for the present thesis have sought to contribute to filling research gaps by 
presenting prospective data that also covered a younger sample than has previously 
been investigated and cross-national differences with the United States, where most 
prior studies have been completed. 
Paper 1 (Chapter 4) demonstrated that a small proportion of Victorian students 
have had sex by Grade 7 (mean age 12.93); 2% of males, 1.1% of females. 
Significantly more Washington than Victorian girls had sex by this age; no 
significant difference was noted for boys. By Grade 8, there were no significant state 
differences, and by Grade 9, Victorian girls were more likely than Washington girls 
to have had sex in the past year; no difference was noted for boys.  
Although the present study provided new data for the Australian context, data 
exists for United States adolescents. Summary US figures from nationally 
representative data (NLSY97, Add Health, NSFG ’95) indicate that 4-5% of 
adolescents have had sex by age 12; 10% by age 13; 18-19% by age 14 (Albert et al., 
2003). While the pattern follows national trends, data presented in the present study 
would indicate that Washington State students are about a year behind, with around 
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4-5% of Grade 7 (mean age 13.07), 6-7% of Grade 8 (mean age 14.07) and 18-20% 
of Grade 9 (mean age 15.07) reporting having ever had sex. 
As mentioned above, reported sexual activity before age 12 is likely to represent 
non-consensual sex (i.e. sexual assault/abuse) for about a quarter of females 
reporting sex before age 12 (Finer & Philbin, 2013). Non-consensual sexual activity 
is substantially less common (less than 10%,) among females ages 13 and up (Finer 
& Philbin, 2013), but also cannot be ruled out.  
Although the present study does not include the breadth of information that is 
included in the Australian studies of older adolescents from the SSASH surveys, 
combining the datasets will enable a greater understanding of the trajectory of sexual 
onset across adolescence in Australia, now being able to report on Grades 7-12. 
Figure 1 presents prevalence of sexual initiation by high school grade, combining the 
new data published in Paper 1 (Chapter 4) for Grades 7-9 with SSASH data from the 
most recent survey in Grades 10-12 (Mitchell et al., 2014). In overview these data 
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Figure 1. Percentage of sexually active Australian adolescents, by school grade. Data for Grade 7-9 comes 
from the present thesis’ analysis of the International Youth Development Study (IYDS); Grade 10-12 data is from 
Australian Secondary Schools and Sexual Health survey (SSASH; 2014). 
 
Sexual risk behaviour. The IYDS was only able to begin asking about other 
aspects of sexual behaviour in Grade 9, so we are not able to add to information 
about behaviours such as multiple partners and use of contraception in the earlier 
grades. However, the IYDS does provide valuable cross-national comparative data, 
and new data about the behaviour of younger adolescents than has previously been 
published. Paper 1 (Chapter 4) demonstrated that many of those who are sexually 
active by Grade 9 are inconsistent users of contraception, and a small proportion had 
also had some involvement in pregnancy.  
Frequency of sexual behaviour. Of those who were sexually active, just 50-60% 
of Grade 9 students had had sex 3 or more times. Younger sexually active students 
are known to have sex less frequently than older adolescents. About half of 
adolescents younger than 14 in the United States who have had first sex are not 
currently sexually active (Albert et al., 2003; Martinez, Copen, & Abma, 2011), 
which is largely consistent with our finding. In Australia, sexually active adolescents 
in Grades 10-12 are likely to have more frequent sex (Mitchell et al., 2014). There 
were no cross-national differences on this measure. Thus, we would speculate that 
the present results are consistent with prior US studies and indicate that US studies 
on frequency of sex in this age group could reasonably be applied to the Australian 
context. 
Number of partners. Having more than 3 partners in the past year has previously 
been associated in adolescence with involvement in more risky health behaviours, 
independent of sex, ethnic group or socio-economic status (Fortenberry, 1997). As 
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Grade 9 risky sex was a combined measure partly comprised of number of partners, 
the present studies cannot validate the Fortenberry (1997) finding. The cross-national 
difference of more Victorian girls having 3 or more partners would suggest that this 
group may be more involved in risky health behaviours. Although no significant 
difference was found amongst boys, a similar pattern was evident. Among sexually 
active Grade 9 students, between 19% and 45% had had more than 3 sexual partners 
in the past year. In Victoria, 44.6% of boys and 34.7% of girls reported more than 3 
past year partners. In comparison, the SSASH data of Grade 10-12 students report 
27.9% and 20.4% of boys and girls respectively have had more than 3 past year 
partners (Mitchell et al., 2014). This would suggest that there is a reduction in the 
proportion of students having risky sex as they get older. But as these are cross-
sectional results, we don’t know from the SSASH analyses if those who had first sex 
early are remaining risky over time, or if the early debuters may be in fewer 
partnerships as they mature, and a new group with more sexual partners are taking 
their place as they are beginning to have sex. In longitudinal analyses those who have 
sex early were more likely than those who have sex later to subsequently report more 
lifetime partners in young adulthood (Chapter 5).  
Pregnancy. There are no comparable Australian data for younger adolescents, 
but among older adolescents in Grade 10-12, the proportion of sexually active 
students involved in pregnancy is around 5% (Mitchell et al., 2014). This is a little 
lower than observed for Grade 9 students in the present thesis, however would be 
explained by the lower base rate of sexually active students. In US samples, around 
14% of sexually active 14 year old girls (Grade 8) have been pregnant (Albert et al., 
2003).  
Cross-national effects of early adolescent sex  
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One of the primary aims of the first and second study of this thesis (Chapters 4 
and 5) was to investigate cross-national differences in the rate and effect of early sex. 
While cross-national differences were indeed found, they were not always consistent 
with our hypotheses given the emphases of sexuality education policies in these 
countries. Why was this the case?  
Firstly, as was noted in the papers themselves, sexual education and policy was 
not an explicit variable in our analyses. Prior papers have noted that the differing 
youth alcohol and drug use policy contexts of Australia and the United States have 
logically associated with observed differences in youth substance use (McMorris et 
al., 2011; McMorris et al., 2007). It was hypothesised that the differing foci of 
abstinence-only education in the United States and harm minimisation in Australia 
would similarly associate with observed cross-national differences in sexual 
behaviour.  
It remains possible that the failure to find cross-national differences in sexual 
behaviour aligned with state sex education policy goals may arise due to 
methodological features of the present studies. As one example, it is possible that the 
age groups surveyed in the present study are too young to be able to demonstrate 
impacts of state sex education programs. Health education in Australia only begins to 
cover sexuality-related topics such as STI/HIV, safe sex practices, birth control and 
reproduction in Grades 9 and 10 (Smith et al., 2011). Given that both our cross-
national comparisons concerned sexual behaviour in Grades 7-9, any middle or 
senior secondary school based intervention would have minimal impact on the 
present results.  
It is also possible that the failure to observe behaviour aligned to state policies 
arises due to weakly implemented state policies. Australia currently lacks a national 
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sexual and reproductive health policy. For example, the state of Victoria mandates 
sexuality education in all schools but it can vary markedly from school to school 
(O’Rourke, 2008; Smith et al., 2011). 
In the United States, a range of state requirements exist concerning the focus of 
sexuality education. As of 2015 in Washington, HIV education, but not sexuality 
education is mandated in schools; parents can excuse children from involvement, and 
there is no restriction on schools who wish to promote religion within this education 
(Alan Guttmacher Institute, 2015). This has changed little in the time since the initial 
data was collected for the present studies in 2002-2004; in a 2006 review of 
Washington policies, 30% of public school districts were specifically restricted from 
discussing condoms and contraception with students (Peters, 2007).  
It is recognised also, that the occurrence of early first sex may be influenced by a 
range of social and cultural factors, such as Australian and US attitudes toward youth 
sexuality, as well as general social attitudes toward sex. As has been previously 
noted, the policy context is one relevant variable that is likely to affect the timing and 
outcomes of early first sex, although it was not explicitly tested in this thesis. This 
was a limitation when considering the cross national differences.  The policy context 
was nevertheless emphasised given policy is able to be directly amended in response 
to new empirical findings. One of the major practical uses of the data included in this 
thesis is intended to be in influencing policy decisions around education and health. 
The cultural and social context is expected to influence sexuality education policies, 
but not able to be directly changed, and was therefore not extensively discussed in 
the present thesis. This could be explored in future work.   
Longitudinal effects of early first sex.  
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Papers 2 and 3 (Chapter 5 and 6) presented the first Australian studies 
investigating longitudinal outcomes of early sex. The present findings are of 
international relevance, due to prior studies being largely descriptive rather than 
theory-grounded longitudinal analyses. The present analyses were relatively unique 
in the number of outcomes studied, and Paper 3 (Chapter 6) partially confirmed 
findings from Jessor and colleagues’ early longitudinal work (1983). It is notable that 
despite differences in time, social context and national setting, largely similar 
findings were found.  
Adjusting for other PBT variables, early sex was found to significantly predict 
increased problematic substance use and antisocial behaviour, in both the short and 
long-term, which was largely consistent with prior research. Due to the inclusion of 
theoretically based control variables, the present findings point more confidently 
toward a potential causal relationship. Early sex also predicted increased lifetime 
sexual partners and pregnancy in Paper 3 (Chapter 6), which may be partially 
explained by increased time being sexually- active, but also by the finding in Paper 2 
(Chapter 5) that early initiators demonstrated riskier sex one year later. 
The finding that early initiators were more satisfied with their sexual relationship 
was an un-hypothesised finding. However, given the increasing attention being given 
to satisfaction in adolescent and adult sexuality (Harden, 2014), this finding is of 
interest.  
Finally, the finding that missing data on early sex had an effect on later markers 
of risk behaviours was unexpected, and retained in analysis for methodological rather 
than theoretical reasons. Therefore, the relationship should not be over interpreted. 
Speculatively, it suggests that not asking the question about sex in younger 
adolescence does not protect adolescents from harm, and may indicate we are 
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missing out on investigating a large group of at-risk youth. However, this would be 
best studied more directly in a future study. 
Part 3: Strengths and limitations of the thesis studies  
The studies presented in this thesis have many methodologically sound 
design features including a strong cross-nationally matched longitudinal data set with 
high recruitment and retention rates. In overview, the designs across the three studies 
held the advantage of offering three different perspectives based on a: cross-national, 
cross-sectional study in early adolescence; cross-national longitudinal study through 
to mid adolescence; and an Australian longitudinal study through to young 
adulthood. The combination of short and longer-term longitudinal analyses provided 
a basis for examining both proximal and more distal outcomes of early sex.  
A number of limitations are important to note. Firstly, the studies are all 
observational and are not interventions to trial the effects of reducing early age sex. 
The analyses for the present studies represented an advance over previous studies in 
adjusting for a broader range of predictors including indicators of PBT.  
As in all of the prior sexual behaviour literature, survey responses were self-
reported and thus vulnerable to cognitive biases of recall (Fenton, Johnson, 
McManus, & Erens, 2001). In early adolescence, the questions asked were simple 
and did not demand detail or context of sexual experience. In the discussion of study 
one (Chapter 4) an analysis of the temporal stability revealed the adolescent self-
reports of sexual behaviour were for the main part consistent across time, although 
we discussed some cases of inconsistency. The longitudinal prediction models 
presented in study three (Chapter 6) demonstrated that adolescent self-reports of 
sexual behaviour had strong predictive utility across a range of domains into young 
adulthood. Together, the present findings support the utility of the adolescent self-
report data collected in the present study.  
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Having been collected in 2002 – 2004, the age of the adolescent data presented 
in studies one and two (Chapters 4 and 5) may be considered a limitation, raising 
questions as to their contemporary applicability. As argued in study one (Chapter 4), 
the Australian National Survey of Secondary Students and Sexual Health reported 
rates of Grade 10 sexual intercourse that have remained generally consistent in the 
five surveys conducted from 1992 to 2013. In the United States, data collected in 
2003 and 2012 show similar rates of sexual intercourse by age 13 or Grade 8 to those 
reported in the present study. Rates of contraception use and STI have also remained 
largely consistent during the past decade in the United States (Park, Scott, Adams, 
Brindis, & Irwin, 2014). As was argued in earlier sections, the present findings 
confirm previous behavioural estimates and also provide unique data relevant to 
adolescent age groups and behaviours that have not been previously measured.  
Part 4: Implications 
The present study provides an important advance to efforts to establish evidence-
based targets for sex education. To date, research in the United States has been the 
major contributor to sexual behaviour research, underpinning the decision to 
complete cross-national comparisons with the United States in the present thesis. 
Although harm minimisation is most characteristic of the Australian approach to 
sexuality education, programs that emphasise abstinence until marriage are delivered 
at schools around Australia, such as in Catholic schools (Cahill, Wyn, & Smith, 
2004), and arguments for a more abstinence-centric approach to sex education are 
put forth to government and training institutions by special interest groups (Stokes & 
Reddy, 2010).  
On balance, the current study confirms previous longitudinal studies and suggests 
there is sufficient data to include sex by age 15 as a risk factor for adult health and 
social outcomes. Our results indicate that even if early sexual initiation is not the 
164 
 
causal factor, it is a consistent marker of some adverse adult outcomes, and firmer 
public health guidelines about sex before this age would help to guide public health 
providers and educators.  
While policy makers and educators require straightforward information about the 
outcomes of early sex, support for firmer public health guidelines does not mean that 
ineffective abstinence-only policies should be supported. Rather, these findings 
highlight the need for theory-guided analyses in order to validly identify effects on 
outcomes, taking into account co-occurring and other causal risk factors. Programs 
such as the Gatehouse Project and the Seattle Social Development Project that take a 
holistic positive youth development approach, and do not focus on sexual health 
content have shown reductions in risky sexual behaviour as well as improvements in 
other health outcomes (Chapter 6). Programs such as Communities That Care 
provide a structured approach that can assist communities to select effective 
programs to prevent adolescent problem behaviours (Toumbourou et al., 2015).  
The findings of the present thesis confirmed early sex as an important indicator 
of risky behaviour and predictor of adverse health and social outcomes. Importantly, 
it appears that it functions as a discrete marker of risk when other aspects of PBT are 
controlled. Thus, a report of early first sex should be used in two ways: First, 
achieving reductions in early sex could be used as an early measure of effectiveness 
for prevention and health promotion programs delivered to school-age youth. 
Second, indicators of early sex could be assessed at an individual level to identify 
youth and adolescents who are on a risky developmental trajectory, in order to 
determine appropriate individuals or populations for early interventions. This would 
represent a significant departure from abstinence-only interventions that may tend to 
emphasise risks of early sex without offering solutions. Recognising the risk 
associated with early sex, and using that information to improve health through early 
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intervention and public health prevention is distinctly different to advocating 
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Sample size and retention rates for the Year 5, 7 and 9 cohorts in VIC and WA 
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N/A N/A N/A 
Young adult 
(2014-15) 
Ongoing Ongoing Ongoing N/A 87% N/A 
Note. N/A = Not Available (data not collected). VIC data collection for 2014-2015 is 
continuing and on-track to achieve 87% retention. 
 
 
